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Steam Yacht “ Theresa.” section, 8x18 inches in neck near the links,|to crank arms. The line shaft is made of | apart, on each side of sbaft well, and the 
and ix2 inches near eccentrics ; the link ends | compressed steel 33 inches diameter and upper piece by clinch bolts between the 
With this we give a longitudinal section | are forked, and the eccentric ends are of the | made in three lengths, covered with compo- lower bolts to the lower piece; all bolts are 
and plan of the steam yacht ‘‘ Theresa ” re-|flat bar form, {x24 inches, fitted in corre- sition at stuffing box and stern bearing. The of 2 inch galvanized iron through the whole 
cently designed by Henry J. Gielow, Engi-|sponding slots in the eccentric straps; the | length of outboard piece is 17 feet 6 inches ; deadwood, and those passing through the 
neer and Naval Architect, 29 Broadway, and | bolt holes are oblong, so as to admit of adjust-| intermediate, 13 feet 6 inches, and forward stern post are of yellow metal. 
built for Gus Sidenberg, Esq. She is a very|ment for length. The valve stems are of | piece 13 feet 9 inches. The rudder post is of 24 inch round iron, 
: fast boat of her class, having covered 15.8} mild steel 14 inch diameter for the L. P. cyl-| The couplings consist of cast-iron disks, and runs up to the horn beam and fastened there 
miles during a continuous run of one hour. |inder and { inch diameter for the H. P. | fastened together by six turned steel bolts 1 with four g-inch screw bolts. The base is 
The length of boat over all is 95 feet; length | cylinder. The lower portions of valve stems|inch diameter. The stern bearing is 15 forged to fita 6inch iron shoe, extending 4 
on water line, 78 feet ; extreme breadth of | are made rectangular and work in composi-| inches long, lined with lignumvitex. The hole feet 6 inches forward of after end of keel 
beam, 15 feet; draught, 6 feet. tion steady rests. The cast-iron pistons are} through stuffing box log is 54 inches diam- and bolted to same with two g-inch screw 
The engine is of the inverted cylinder sur-| fitted with followers secured with steel bolts | eter, lined with a lead sleeve } inch thick. bolts. The iron is fastened to keel with four 
face-condensing compound type, with two|screwed into brass nuts. The packing rings| The propeller wheel is of cast-iron, four- §-inch galvanized iron bolts; heads are coun- 
cylinders and cranks placed at an angle of|are of cast-iron in two thicknesses and set | bladed, 4 feet 8 inches diameter and 7 feet 6 tersunk so as to be flush with bottom; jaws 
90 degrees. The cylinders stand fore and aft | out with steel springs. The piston rods are | inches pitch; it is fitted on shaft with foreand are forged on and extend 2 feet up on each 
of each other, the high-pressure cylinder be-| of mild steel 1% inches diameter. aft key, and a cap outside with keeper. | side of stern post and securely bolted there. 
ing the forward one; its center is 4 inches The crosshead is of cast-steel; journals are! Steam is furnished by a Roberts water tube The rudder stock is of 3 inch round iron, 
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STEAM YACHT ‘‘ THERESA.” 


forward of the center of frame 29, and the | 24 inches diameter and 3 inches long. The | boiler, having a grate surface of 83 square | outside rim 2 inches square iron drawn down 
center of shaft is 2 feet 9 inches below the | crosshead is guided by slipper slides of hard | feet, and 1,090 square feet of heating surface. | to 1x2 inches at after edge, filled with white 
designed water line on the same frame. composition, babbitted, working in cast iron | The hull is built of wood. The keel is of | pine and pitch and plated with ,', inch iron. 
R The high pressure cylinder is 94 inches | guides, The bearing surface of the back | white oak, sided 6 inches and molded 8 incn-| The frames are of hackmatack, placed 
diameter; low-pressure, 19 inches diameter; | of slipper for each cylinder is 52 square |es on frame 38 and 10 inches at stern; it has} 224 inches from center to center, double 
f 


_ und stroke, 14 inches. Steam ports of high | inches. a scarf 51 inches long with2 inch nibs, and| framed; each is sided 4 inches iu floors 


Connecting rods are made of hammered | fastened with four yellow metal bolts § inch | and first futtocks and 8 inches balance of 


yn pressure are 14 inches wide and 74 inches 


4S loug; exhaust port, 38x74 inches. The width |iron with solid eye at crosshead end and | diameter, riveted over composition rings, and | way up, and molded 6 inches at keel and 3 
steam and exhaust ports in the low-press-| strap and key at crank-pin end. They are | two composition spikes in each nib, inches at plank sheer. The timbers compos 


th 


re cylinder are the same as in the high-|86 inches long and furnished with composi The stem is of white oak, natural crook, | ing the frames overlap each other not less 
~ pressure cylinder, and the length is 14 inch-| tion boxes at each end, lined with magnolia | sided 6 inches, and extends 4 inches out-ide|than 2 feet, with two 4 inch bolts to each 
| es. Thickness of metal in H. P. cylinder is| metal and fitted with tapered keys, set-|of rabbet. It is joined to the continuation | butt. Floors are of natural crooks and have 
inch and 3 inch in L. P. cylinder. On the | screws, etc. They are 1f inches diameter at | of keel by a scarf 48 inches long, 83-inch nibs, | alternate long and short arms. <A bolt of 4 
| rt side the cylinders aresupported by cast- crosshead end and 24 inches diameter at/| fastened with four yellow metal bolts ginch|inch galvanized iron passes through each 

| 


— 


yn frames, and on the other side by two} crank-pin end; the sides are formed by ‘two | diameter, riveted over composition rings and | floor timber into keel, driven alternately 2 

rought iron columns 24 inches diameter at | parallel planes 1} inches apart. two composition spikes in each nib. The} inches from each edge of keel. The heels of 

y he base and tapering to 2} inches at top. | The crank-shaft pillow-blocksare fitted with | stem is bearded from rabbet to 1 inch in| cant frames against the deadwood box in 4 
or the distribution of steam in the H. P. | composition boxes lined with magnolia metal. | thickness at forward edge, and fitted with a/inch, and each is secured with two 7-inch 

ylinder a piston valve 54 inches diameter is |The forward journal is 5} inches long; the | brass cut-water, | galvanized iron spikes. The space between 

ised, and an ordinary D valve performs the | after and intermediate journals are each 9} The forward deadwood is of white oak, | the frames of the square body are filled in 


The intermediate receiver consists of a| The capsare recessed for the boxes,and heldin | yellow metal, about 15 inches apart; the | 8 inches above bottom of keclson, and calked 


pper pipe 6 inches inside diameter and of | position by ten steel bolts 1 inches diameter; | greater number of the bolts pass through and | on outside and inside. 
ufficient thickness to stand a steam pressure | two in forward bearing, four in middle and | clinch over composition rings. The keelson is of fat pitch pine 6 inches 
of 150 pounds. | four in after bearing. The nuts are recessed Stern post is of white oak sided 6 inches at | square; scarf is 7 feet in the clear of keel 
The valves are worked by a *‘Stephenson” | into caps and held with set-screws; bolts are | heel and 10 inches at cross-seam and center of | scarf, of equal dimensions and fastened with 
ink motion. The links are of the open pat-| spaced 7$ inches between centers. shaft, molded 12 inches and secured to keel| four g-inch galvanized iron bolts clinched 
tern, with athrow of 12 ioches; they are The crank-shafts are of wrought-iron} by tenon and locust trcenails. over galvanized iron rings. The fastening of 








made of machinery steel 1 inch deep and 2 
nches face. 


forged in one piece and cranks setatanangle| The after deadwood is of yellow pine, | the keelson is one g inch galvanized iron bolt 
of 90 degrees. Crank arms are 2¢ inches| sided 6 inches; the stuffing box log is of yel-| passing through each frame into keel and oue 
The width of face of eccentrics is 2 inches; | thick and 53 inches wide. Crank-pin journals low pive 10x12 inches, made in two depths or | g-inch yellow metal bolt passing through 
| each frame and keel and clinched over com- 
piece is fastened with toe bolts, 15 inches] position rings 
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an . . . . . 

same office in the L. P. cylinder. | inches long, and all are 4 inches diameter. | sided 6 inches; the fastenings are of § iach | solid with white pine, the ends rising about 
| 

| 

— | 


— ° . ° | P ° ° ° | ° 
eccentricity, 4 inches. The eccentric rods| are 4% inches long and 4 inches diameter. | layers with flannel between them; the lower 
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are made of macbinery steel of rectangular! Cast iron counterbalance weights are secured The outside planking is of 
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yellow pine 14 inch thick before fitting and 
fastening. Sheer strake below the plank 
sheer is 8 inches wide. No plank exceeds 9 
inches in width, and all plank above water 
line does not exceed 44 inches in width, and 
are fastened with one 4-inch spike and one }4- 
inch through bolt; below water line, one 5- 
inch spike and one }-inch through bolt, and 
with one additional spike to each frame in 
plank more than 6 inches. The bolts are 
clinched over rings on inside of ceiling. The 
butt bolts, two to each butt, except at ends 
of boat, where one is used, are 4 inch diam- 
eter and clinch over rings on the inside of 
ceiling. All fastenings from keel up to 6 
inches above water line are of yellow metal, 
through bolts of copper, the remainder of 
galvanizediron. All seams are calked with 
one thread of cotton and one tbread of best 
navy oakum white-leaded and puttied. Par- 
allel to and 2 inches below plank sheer there 
is an oak wearing strake 3x4 inches amidships 
and tapering to 1x4 inches at ends. 

Bilge strakes are of yellow pine three on 
each side at turn of bilge, 6 inches wide and 
3 inches thick, nip into clamps on after ends, 
and bolted edgewise to each other in every 
space between the timbers by 4-inch iron 
blunt bolts; each strake is fastened to each 
frame by two 6-inch galvanized iron spikes 
besides the bolts passing through from out- 
side. The ceiling is of yellow pine j inch 
thick and fastened with two 38-inch galvan- 
ized iron spikes to each frame. 

The beams are of white pine molded 5 
inches at center and 4 inches at ends, worked 
with a crown of 5 inches amidships. They 

‘are sided 4 inches. On frames 6, 11, 19, 27, 
30 and 38 the beams are sided 8 inches, and 
intermediate beams are sided 3 inches. 

The deck plank is of dry, well seasoned 
white pine 1} inches square, laid parallel to 
sides of boat. They are fastened with 4-inch 
iron deck spikes, driven near alternate edges 
one to each beam, white-leaded and plugged. 
Seams are calked with two thread of cotton 
white leaded and puttied. The lower deck is 
of white pine j inch thick and 4 inches wide. 
A mahogany rail extending all around the 
vessel is supported by #-inch galvanized pipe 
stanchions 24 inches long, spaced about 5 feet 
apart. The space between rail and deck is 
fitted with rope netting. 

Masts are of white pine. Foremast from 
deck to hounds, 29 feet; diameter, 8 inches; 
mainmast from deck to hounds, 80 feet ; 
diameter, 8 inches; fore topmast, 28 
feet long ; main topmast 23 feet long ; 
fore gaff of spruce, 17 feet long ; main 
gaff of spruce, 18 feet long; both have 


30, 





boiler for heating water, and has all neces- 
sary pipes, nickel plated valves, faucets, etc. 
The water is discharged into a receiving tank 
under floor, and connected directly with bilge 
ejector for discharging overboard. The 
whole inner arrangement has been designed 
for comfort and health, and is a credit to the 
designer. 
——_ > 


Centrifugal Action in Ropes and Belts. 
By M. E. 


The recent epidemic of fly-wheel failures 
has had the effect of redirecting attention to 
the stresses induced by centrifugal force in 
pulleys, wheels and revolving bodies gen- 
erally, when rotating at high speeds, and as 
a consequence several more or less instructive 





mitted by belts and ropes as given in most 
catalogues are based upon the assumption 
that, with a given intensity of stress, the 
power transmitted increases directly as the 
speed, other conditions remaining unaltered. 
When the velocity of transmission is com- 
paratively low the assumption may be al- 
lowed, but at high speeds the effect of cen- 
trifugal force in flexible transmitters be- 
comes very great, modifying to a very con- 
siderable extent the conditions which are 
commonly supposed to obtain. With the 
constant tendency towards the use of higher 
speeds, the full recognition of this fact be- 
comes increasingly necessary, and in all high- 
speed systems of power transmission due re- 
gard must be paid to the effect of this dis- 
turbing influence, if satisfactory working is 
to be obtained. In any case, the manufac- 
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investigations of the subject have been re- 
corded during the past few months. In al- 
most every instance, however, the main ob- 
ject of the inquiry has been the calculation 
of the stresses which are set up in wheel 
rims running at high velocities, and it ap- 
pears to the writer that the consideration of 
the subject of centrifugal action might be 
extended with advantage, more particularly 
with regard to its influence upon the trans- 
mission of power by such flexible connec- 
tions as ropes and belts. In one sense, the 
latter aspect of the question is of greater im- 
portance to the power user, for so long asa 
tly-wheel rim possesses sufficient strength to 


just resist the disruptive effects of centrif- 


Feet per.Second, 
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sizes, and the “diagram can be readily ex. 
tended as desired. As will be seen, the 
horizontal base line is spaced off by a num. 
ber of equidistant divisions, representing 
velocities of rope of from 0 to 150 feet per 
second, and from which ordinatesare drawn, 
as shown. The ordinate K A, which cor. 
responds to a velocity of 150 feet per second, 
is also spaced off, the divisions representing 
in this case the horse-power transmitted, 
This vertical horse power scale may be made 
of any convenient length, and subdivided as 
far as desired, but the main divisions, a 
least, should be emphasized by a series of 
horizontals drawn across the diagram, as jp. 
dicated. 

Dealing first with the one-inch rope, we 
proceed to determine the horse power it js 
capable of transmitting at a velocity of 159 
feet per second, disregarding centrifugal ten. 
sion. 

As to the maximum allowable stress per 
square inch for hemp ropes, opinion is some. 
what divided, so it will be advisable to cop. 
sider two values, which, in the present Case, 
we will take as 320 pounds and 275 pounds 
per square inch, corresponding to stresses of, 
practically, 250 pounds and 215 pounds re. 
spectively for a rope one inch in diameter, 
The whole of this tension is not, however, 
available for power transmission, as the stress 
due to the tension in the slack side of the 
rope requires to be deducted from it, and 
this represents a percentage of the total ten- 
sion, which varies somewhat in value, being 
influenced by the care bestowed upon the 
installation generally, evenness of splicing, 





140 150 


uniformity of length of the ropes, shape of 
groove in the wheels, etc. Prob. 
ably about 15 per cent. represents 
al. the proportion of the total tension 
los nullified in this way under the best 
conditions, but for the present pur- 
pose 20 per cent. will be taken, so 
that the driving tension in the fore- 
250 x 80 _ 200 


going instances is 
100 
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pounds, and 215 x 80 = 172 lbs. 


100 
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respectively. 
If, as assumed, the effect of cen- 
trifugal force is disregarded, tie 
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horse-power transmitted by each 
rope is: 
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T being the driving tension, o the 








a diameter of 4 inches; white pine bow- 
sprit, 6 inches diameter ; fore and main 
sails to brail to masts; mastheads, 5 feet. 
Sails and awnings are of cotton canvas. 
One foresail of No. 8; one mail sail of 


= 


velocity in feet per second, and 
H. P. the horse-power. In the 
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Horse Power 








first of the above cases, we have 
at a velocity of 150 feet per second, 


HP. = 200 X 150 _ 54 54, 
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550 
And setting off 54.54 on the ver- 
tical scale K A, we obtain the 


1 il 





No. 8; one fore stay sail of No. 8; ore 
main stay sail of No. 7, and one jib of 
No. 8 cotton canvas. 

The pilot house is 16 feet long with 
sides parallel to and 29 inches from 
sides of vessel ; the front is circular. 

The stateroom trunk is 9 feet 3 inches 
long, 7 feet 2 inches wide forward and 
4 feet 10 inches aft, and 2 feet high 
The sides have sashes fitted with ground 
glass lights. 

Forecastle is 15 feet long, extending 
full width of vessel, titted with four folding 
berths 6 fect long and 24 inches wide, with 
lockers under, along each side. 

The saloon extends full width of vessel and 
12 fect fore and aft with transoms 18 inches 
wide along each side with lockers under- 
neath. The passage leading from saloon to 
owner’s stateroom is 2 feet 6 inches wide. 

The small stateroom on the port side of 
passage is fitted with one berth 80 inches 
wide and 6 feet long. 

The owner’s stateroom at after end of 
p ssage, and reached by two steps, extends 
full width of vessel and 7 feet fore and aft. 
Kach side is fitted with a berth 80 inches by 6 
feet, with two drawers under and a small 
closet and shelves at head. All wood-work is 
of mahogany and polished. A bath-room is 
luc.ted opposite the small stateroom, fitted 
with zinc bath tub, and plumbed for fresh 
and sea water. It is also connected with 










































































Velocity Feet per.Second, 
Fig. 1. 
CENTRIFCGAL ACTION IN ROPES AND BELTS. 


ugal force, neither breakdown or loss of 
power occurs. But if from the rim of this 
same wheel power is transmitted by belts or 
ropes, it is more than likely that the high 
circumferential speed of the wheel may in- 
volve a considerable loss of efficiency in the 
power transmission, increasing the wear and 
tear of the belis or ropes employed, and en- 
tailing a very great risk of breakdown by 
the failure of these elements, 

In the present contribution it is the writer's 
object to describe a graphic method of in- 
vestigating the effects of centrifugal force 
upon belts and ropes at various speeds, and 
especially to emphasize the fact that all such 
flexible transmitters have each a limiting 
velocity at which, with a given intensity of 
stress, the power transmitted will reach a 
maximum amount. As a general rule, the 
belt manufacturer appears to tacitly ignore 
this point, for the tables of power trans- 





turers of belts and ropes might exhibit a | 


little more intelligence in the compilation of 
their tables of power transmission. 
present, « belt running at 6,000 feet per min- 
ute is considered capable of transmitting ten 
times the power that it would carry if‘run- 
ning at 600 feet per minute. As will be 
presently shown, however, this actually im- 
plies that the belt is either capable of trans- 
mitting more power at the lower speed, or 
that it is overloaded at the higher rate. Cer- 
tainly the conditions of maximum efficiency 
cannot obtain in both cases, 

The graphic diagram, Fig. 1, has been 
prepared to exhibit the eflect of centrifugal 
action in the transmission of power by hemp 
ropes. For convenience, and to avoid con- 
fusion, only two sizes of ropes have been 
dealt with—three-quarter inch and one-inch 
diameter, but the method is. it will be un- 
derstood, equally applicable to all other 


At: 





point B, which is joined to 0 by 
the straight line B O. The lengths 
of the velocity ordinates intercept- 
ed between this line and the base 
O K represent on the horse-power 
scale the power transmitted at 
various speeds, on the assumption 
that the driving tension remains 
constant. Similarly for the lower 
value of stress assumed in the 
second case, we have, at 150 feet 
per second, 


HP. = 12 X 150 _ 469, 





a0) 

And setting off this value on the horse power 
scale, the point Cis obtained, from whence 
O Cis drawn, representing the power trans 
mitted at the lower working tension, and at 
the speeds given. The lines 0 D and OK 
similarly represent the power transmitted by 
three-quarter-inch ropes, the same stresses 
per square inch as in the one-inch rope being 
assumed. 

We have now to take into account the 
modifying influence of centrifugal force, 
and in order to exhibit directly its effect 
upon the efficiency of the transmission, the 
curve representing the power absorbed by 
centrifugal force at various speeds 1s p22 
posed upon the diagram as shown. 0 +; 
is this curve for one-inch rope, and ? L 
that for three-quarterinch rope . The 
method of constructing these curves #8 very 





jn wi 
the 





ov 
i; 


of 


EF 
by 
ses 
ng 


he 
ce, 
oct 


by 
er 
A 
Pf 


ry 


represents, Thus MG is= = 























gupteMBER 15, 1892] 


| AMERICAN MACHINIST 


3 








_— 


imple, and may here be described, as a 
special curve is required for each diameter 
of rope. The stress due to centrifugal force 
ipa pelt or rope 1S: 
Ja S 
82.2’ 
in which « = weight of a running foot of 
the material, o the velocity in feet per sec- 
ond, and S the stress per sectional area of 
rope. The horse-power absorbed by centrif- 


° WwW v2 
ugal force 1s, therefore, H. P. oe 
: @ hd 
X 550 17,710 


In the case of a one-inch hemp rope (the 
weight of which may be taken at .83 pounds 
per foot) running at 150 feet per second, the 
centrifugal force will absorb: 

83 X 3,375,000 

17,710 

This gives the point A on the curve—in 
which it intersects the ordinate representing 
the velocity selected—150 feet per second. 
The points in which the curve cuts the other 
ordinates may be readily ascertained, as from 
the above formula it is evident that the 
lengths of each velocity of ordinate intercepted 
between the curve and the base will be pro- 
portioned to the cube of the velocity which it 
AK y 143 — 


= 62.88 horse-power. 


158 
186 X 2,744 = 51 horse-power. Similarly 
NY H= .0186 x 13% = 40.8 horse-power; 
the curve may then be drawn through the 
gries of points thus obtained as shown in 
the diagram. 

For the three-quarter-inch rope the lower 
curve OL F is drawn ina manner siznilar 
tothat just described, and it is only neces- 
sary to point out that the starting point of 





, : ef 

th Fis obtained b Ly peso 

ecurve Fis obtain y making IA 
weight per foot of 3-inch rope _ .184 fae 

weight per foot of 1-inch rope 33 


that KF = .557 K A = 35.5 horse-power. 
Any other point in the curve, as W, may be 
quickly located by making M W = .557 
MG,and by the use of proportional com- 
passes the lower curve can be readily laid 
down in a few seconds. 

A glance at the curve O 7’ A shows that 
the horse-power absorbed by centrifugal 
force in driving ropes at speeds of less than 
about 80 feet per second is inconsiderable, 
but that beyond this speed the loss from this 
cause augments rapidly, until at the point G 
—140 feet per second, the whole of the 
allowable tension (taken at the higher value) 
is absorbed by centrifugal force, while if 
the lower limit of tension be taken the criti- 
tal speed is reached at H, corresponding to 
130 feet per second. 

To find the net horse-power transmitted at 
Various speeds by a one-inch rope, and at a 
given maximum working tension of 200 
pounds per rope, it is only necessary to sub- 
tract from the several ordinates a length 
tepresenting the loss due to centrifugal force 
meach case. Thus at 70 feet per second the 
apparent horse-power of a one-inch rope is 
lepresented by the height of the ordinate 
4d. Laying off from da length dc = ab, 
Weobtainac, the length of which referred 
lo the scale K A gives the actual horse-power 
ofthe rope at the particular speed selected. 
Similarly, at a velocity of 120 feet per 
“cond we haveeh— eg =e f, and soon 
forall the other ordinates, the actual horse- 
bower curve 0 Pf M being drawn through 
the series of points thus obtained. The 
“ond curve, 0 Q LN, corresponds to the 
lower tension assumed for the one-inch rope, 
ba the two lower shaded curves refer to 
_ Power transmitted by the three-quarter 

Tope at corresponding tensions per 
ne Inch, Considering the power curve 
FM, it will be observed that the horse- 
bower transmitted attains a maximum at a 
"peed of about 81 feet per second. The pre- 
Point at which this occurs may be readily 
Point oor laying off on A K, from the 
ing » Or istance Bu =+BK, and join- 
bya line which cuts the power curve 
hen the point, and, consequently, 
Yof maximum efficiency of trans- 

ticular a & one-inch rope, and at the par- 
Pointy rag selected. The corresponding 
the other curves are similarly ob- 





tained, and are lettered in the diagram Q, R 
and 8. 

Fig. 2 is a diagram of the power of 
various leather belts per inch of width. 
Three cases are selected for illustration, viz., 
single leather, heavy double leather, and a 
link belt one-inch thick; the back tension is, 
in all cases, taken as 25 per cent. of the total 
tension. The following values have been 
used in drawing these curves: 














| 
‘vor Total Net | Weight 
Description. | Stress. | Stress. [Per Foot. 
Single belt .........;| 80lbs. | 60 tbe.| .13 Ibs. 
Heavy double belt...; 150 ‘* |112.5 ‘“* | .25 ° 
One-inch link belt ...| 190 ‘ fee Se a 
i { 








With the detailed instructions which have 
been given for the construction of the curves 
in Fig. I, no difficulty. should be experi 
enced in drawing horse-power diagrams for 
belts or ropes of any description. It will be 
noticed that the link belt— owing to its rela. 
tively great weight—attains its maximum 























Carr’s Combination Surface Gauge. 

We present with this illustrations of anew 
surface gauge whicli is being manufactured 
by the Hoggson & Pettis Mfg. Co., New 
Haven, Conn. 

It will be perceived that the base is cast 
and that the stem is attached to it in such a 
way that it may be inclined to any angle. 
After being set to any desired angle and ap 
proximately to correct height it has a fine ad- 
justment by means of an eccentric washer, 
this adjustment being available without less- 
ening the rigidity of the stem. Thé range 
of adjustment by this means is from }” to #”. 

Fig. 3shows the gauge adjusted to be used 
at the side of a planer table or other machine 
tool platen, in which position it can be used 
for laying out work or for lining up work 
sidewise, the angle being mil’ed in the upper 
side of the base for that purpose. 

It can also be used in this way at the edge 
of a bolt slot. 

It will be noticed alsc that there is a V 























New ComMBINATION SURFACE GAUGE. 


power-transmitting efficiency at a much lower 
speed than the others. The exact speed— 
determined as in the rope diagram—will be 
found to be 55 feet per second, at which 
speed it will, under the conditions assumed, 
transmit 9.5 horse-power per inch of width. 
The double belt attains its maximum eflfi- 
ciency under the given stress at a velocity of 
67.5 feet per second, and the single belt at 
68.2 feet per second respectively, when the 
weights per foot are as given in the table. 

In conclusion, it may be observed that one 
or two minor points—which are, however, of 
little but theoretical interest—have not been 
taken into account in the foregoing. Usually 
in considerations of the various problems 
connected with the transmission of power by 
belts and ropes, a deal of intricate mathe- 
matical reasoning is introduced, which, as a 
rule, complicates the questions at issue with- 
out serving any useful purpose. The object 


of the writer has been to substitute for this a 
graphic method, which, while possessing the 
advantage of simplicity, is yet sufficiently 
accurate for all practical purposes. 


‘and boiler. 





formed in this surface, which shows plainly 
in Figs.1 and 2. This V adaptsthe tool to 
use upon the edge of a face-plate, so that 
by it work may be centered upon the plate. 

The gauge can also be adjusted to use un- 
derneath work, using the upper surface as a 
guide. 

The stem can be removed from the base 
and the needle substituted, as shown in the 
smaller views, Fig. 4 of these showing it as 
arranged for a scratch gauge, Fig. 5 asa 
scribing block, and Fig. 6 as a depth gauge, 

These gauges are made in three sizes, the 
smallest having two stems, making it a 6’ 
and 9” gauge. The next larger size is 12" 
and 18”, while the largest is 30’, 

———__+ ae ——__——_ 

The Hoboken Ferry Company, of New 
York, contemplates showing at the World's 
Fair a fac-simile model of the twin screw 
steamer built in 1805, with original engines 
As a contrast to this venerable 
craft it will show the model of a modern 
screw ferryboat, the ‘‘ Hamburg,” built in 
1892. 


| been a turned journal. 


Anti-friction Bearings. 


} 





The subject of anti-friction bearings is at- 
tracting considerable attention in England as 
well as here, and a paper on the subject was 
recently read by Mr. Killingworth Hedges, 
before the Mechanical Section of the British 
Association, which is thus reported by Zn- 
gineering. 

Mr. Killingworth Hedges next read a paper 
on ‘‘ Anti-friction Materials for Bearings 
Used without Lubricants.” After referring 
to former inventions and practice in this 
field, the author went on to describe experi- 
ments he had made, which led to the intro- 
duction of a material which he referred toas 
carboid. This was composed of finely-pow- 
dered carbon mixed with steatite, the mixt- 
ure having the advantages of plumbago as 
regards lubricating properties, but showing 
little signs of wear after tests extending to 
two years’ constant use. Professor Unwin’s 
experiments with the material show that the 
coefficient of friction is independent of the 
area of contact, and only increases if the 
temperature becomes excessive, but not with 
increased pressure. It tends to diminish with 
increased speed. * The first cost of a dry bear- 
ing is less than with brass or patent metal. 
Besides the economy secured by the absence 
of lubricants, there is a saving in wages re- 
quired for oiling and cleaning. The other 
objections incident to lubrication are, natu- 
rally, avoided. Up to the present the chief 
use of carboid has been for steam-heated 
rolls. It has also been used experimentally 
with success for light rolling stock generally. 

In the discussion Professor Forbes said 
that some time ago a Philadelphia company 
gave up using plumbago alone as a material 
for bearings, and adopted ‘‘fiber graphite.” 
As a tourde force asteam engine was con- 
structed in America, in which all rubbing 
surfaces were fiber graphite, there being no 
oiled bearing. There had also been spindles 
running for months at 10,000 revolutions a 
minute. He had also seen a file working in 
a graphite bearing as smoothly as if it had 
The. graphite filled 
up the cuts in the file and rendered it smooth, 
He thought that the heating of the bearing 
described would be considerable, because it 
was a bad conducting substance. The Phil- 
adelphia company found that the fiber 
graphite would not work if subject to heavy 
pressure. 

Mr. Jeremiah Head pointed out that the 
bearing, which had been handed round at 
the meeting, soiled the fingers if rubbed 
lightly. This showed that the material 
would wear away, and it would be interest- 
ing to know to what extent this was con- 
sistent with the claims made by the author. 
[t was well known that if extreme hardness 
and smoothness could both be insured, a 
bearing would run without lubrication. 

Mr. Hedges in reply said that the longest 
period his bearing had run was two years, 
and the wear had been very small. In a 
pulley bearing on a rope tramway, the wear 
after three months was only yy inch. This 
the engineer to the line had said was a remark- 
ably good result, especially as the pulley 
was situated on the summit of a hill, where 
the duty was very trying. 

Professor Unwin said that he had had one 
of these bearings under test, and subject to 
a considerable range of conditions, some of 
them very severe. He had crammed the 
pressure on until the journal had been heated 
up’to purple, but it did not seem to injure 
the bearing. He did not think that a solid 
bearing, without lubricant, could be run 
with so low a coefficient of friction as one 
with lubricant, but the advantages of doing 
away with the necessity of oiled bearings 
were so great that one could well afford 
some loss of power. 

———_- pe ——— 

A false statement is going the rounds of 
the press, to the effect that visitors will not be 
able to get any drinking water at the World’s 
Fair without paying forit. There will be 
an abundance of excellent water free to all 
who want it. Those who wish to drink min- 
eral spring water, piped to the Exposition 
grounds from Waukesha, Wis., a hundred 





miles distant, will have to pay one cent a 
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glass for it. The free water will be that of 
Lake Michigan, brought by tunnel from a 
point four miles from shore, and much_bet- 
ter than the inhabitants of most large cities 
are supplied with. 








<> 
The Bowsher Balancing Way. 





In our issue of April 2, 1891, we illus- 
trated a new machine shop tool intended to 
facilitate the work of balancing pulleys and 
similar work by substituting for the usual 
wooden trestles and straight-edges, which 
must be carefully placed in position, and 
leveled for each job, a tool which, when 
once in place and leveled up, would answer 
for all work of the kind, without readjust- 
ment until it became necessary to move it to 
another part of the shop, when its readjust- 
ment or leveling takes but a few seconds, 
the levels being permanently fixed to the 
tool, and two screws in the base serving to 
level it upon its three points of support 
The present illustration shows the device in 
its latest form. The surfaces upon which 
the arbor rests are chilled and ground true, 
one standard being movable upon Vs the 
same as the foot-stock of a lathe, to suit 
varying lengths of arbors. Since our former 
illustration of the device, it has found favor 
in a large number of the best shops where 
much balancing is done. It is made in 
three sizes by N. P. Bowsher, South Bend, 
Ind. 

——_- o——_———- 


Combined Punch and Shear. 





We present herewith ap illustration of a 
combined punch and shearing machine which 
is arranged to be driven by power, and so 
that shearing of flat or bar iron, round iron, 
or punching can be done without changes in 
the machine and without interference be- 
tween the various functions. 

The frame of the machine is double and 
symmeirical, the lever, eccentric and slide 
being placed between the two sides, all the 
boxes for the shafts being.cast solid with the 
frame. 

There are three sets of knives: one for 
round iron and two for flat iron, these being 
independent of each other and of the punch. 
Any one of these may be used alone, or all 
may be used together, as desired, and thus 
there is no time lost in making changes. All 
shafts, bolts and plungers are of steel, and all 
the knives are fitted into solid castings. 
There is a clutch worked bya hand lever 
which brings the machine under control. 
Improved gauges and strippers are pro- 
vided. 

The machine is made in ten sizes, thut il- 
lustrated being the smallest and having a 
capacity to punch a 4” hole in {” iron, to 
cut by one pair of shears 4’’x,4,” iron; by the 
other 4x14", and by the third 3” round. It 
is built by the New Doty Mfg. Co., Janes- 
ville, Wis. 

——__—_—~@>e—___—— 
Packing Goods—Water Capacity of 
Boilers. 


By W. H. Booru. 





There are other considerations than mere 
excellence which go to selling a tool or other 
appliance, and one of these is the method by 
which it is packed. 

The old method of packing goods of all 
kinds in the hardware line, as practiced so 
long in England, was to fold them in brown 
paper, and when sold in a retail store there 
was, of course, necessarily an amount of un- 
tying of string and unfolding to be done, 
and the counter was strewn with paper, and 
general untidiness prevailed, not to mention 


the time wasted. The same articles packed’ 


in card boxes could be examined in a tenth 
the time, and it is some years ago since I 
first drew attention to this fact, as I believe 
it was largely to the better and more con- 
venient packing of many American articles 
that they were indebted for their first sales, 
and if at all satisfactory, repeat orders fol- 
lowed. No doubt the cheapness of timber 
in America enabled many other goods to be 
better packed than they had been by English 
makers, and the latter lost a lot of business 





entirely on this account, though in this 
respect there has been an improvement. For 
a standard article there is call for design in 
the box in which it is packed, quite as much 
as for the article itself, and a suitable box 
has no surplus dimensions; it holds the 
article firmly without shake, and according 

























IMPROVED BALANCING WAY. 
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as the case is meant merely as a protection | 


during carriage or to serve as a permanent 
box, securing cleats will be fixed by nails or 
arranged to swivel to fix the article immov- 
ably in place. I am sorry to say there is on 
this side still too much use of wood shavings 
to pack articles which would perfectly well 
be packed without. I do not refer merely 
to their use in packing odd castings from 
the foundry, but 
finished articles of 
standard frequent 
sale, which could as 
well be packed clean. 
The salesman in a 
store, even if like 
our friend ‘‘ Anti- 
brag,” stuffed full of 
‘‘ patriotism,” will 
run a bit dry in that 
direction, and insensi- 
bly tend to show to a 
customer those goods 
most easily got at and 
put away again, and 
I have observed both 
of American and 
German _ imported 
goods that the most 
successful firms are 
those who pay atten- 
tion to packing. The 
shape of a box, card- 
board or otherwise, 
need not necessarily 
be rectangular, but 
the depth should be 
equal throughout for 
piling purpose. In ~.-2=2 773 

plan a case may be 

square, rectangular, trapezoidal, or even 
triangular, for in no case would space be 
thrown away, as two cases end for end of 
any of the above shapes will make a rect- 
angle. 

Whatever is done, extraneous material for 
filling or padding should be avoided, and in 
this respect American packing is undoubt- 
edly at the top, though to a very much less 





or COMBINED PUNCH AND SHEAR. 





degree than was the case only a few years 
ago, for our own manufacturers are now 
displaying far greater care in this important 
item, on account, of course, of the competi- 
tion they have met with outside. The ex 
cellence of American packing is cheerfully 
admitted by men who are by no means 
disposed to admit any special excellence in 
the thing packed. Anyhow, whatever be 
the quality of an article, its success in the 
market must largely depend on mere 
packing, more especially if the article be 
such as is sold retail and over a counter, 

if for no other reason than the saving in 
trouble and time. Of all countries, one 
would expect to find time-saving methods 
most in vogue in England, where the 
hours of labor are shorter than they are 
anywhere, except in Australasia, and yet 

in many respects this is not the case, and I 
have given one instance above. 





There has been considerable discussion 
lately regarding the relative power of the 
engine and the boiler in power generating 
stations of electric railroads, and as 
these are so rapidly extending, the 
question will come home to many of 
us in the near future. The gist of 
what has been so far written on this 
subject is to the effect that in small 
railroads there is likely to be a very 
wide range of power required. 
Necessarily upon a road running but 
a single car, the load would vary be- 
tween a maximum, when the car 
was being started on the steepest 
up-grade, and a minimum, when it 
was absorbing no power at all, but 
perhaps even putting some back into 
the circuit. With two cars there 
would still be occasionally 
an equal range of work, 
and so on, for small num- 
bers of cars, the variation 
is always likely to be great, 
though the maximum effort 
will be more infrequent. 
Over a large area with a 
hundred cars at work, there might be little 
or no variation. One thing is very clear, 
there must be power enough in the engine 
to overcome the maxitnum resistance without 
serious diminution in speed of the cars, and 
the question naturally presents itself thus: 
Given a maximum power of say 100, and a 
mean of 60, what ought to be the economical 
rate of power for the engine to be employed? 





The minimum power can never be nil, 
for when all the cars are stopped the engine 
has itself to turn, and the minimum may be 
say 10. If the engine be of 80 power for its 
best economy, it will be very seriously 
underloaded when only doing 10, and over- 
loaded when at the maximum of 100, but 
the maximum rate is shown by diagrams, 
taken by electricians, of the current needed, 











a 
to be merely momentary, and yet there isa 
good deal of time spent at very low power 
and we know how very uneconomica] “ 
unloaded engine is, whereas an Overloaded 
engine is not so seriously wasteful, and it ap. 
pears probable that, if the maximum power 
can just be secured by an almost full stroke 
admission of steam to the cylinder, ther 
will be a better prospect of economy than 
when the engine is large enough to be fairly 





economical at the maximum rate of work. 
ing, for, if made too big, there is so largeg 
steam consumption in merely turning the 
engine itself at lower powers, that the high 
economy of large power running is swamped, 
It is important that engineers in charge of 
power stations should endeavor to compare 
the total indicated power of the engine with 
the work done upon the driving belt, for 
then only can the true proportions be 
studied. When it comes to the question of 


boilers the case is very different, and the | 


errors of too great an allowance of boiler 
power are clearly seen upon a little study, 
Like a fly-wheel which absorbs and gives 
out power by a variation in its velocity, s 
does a boiler by a variation in its contained 
pressure, which sets free or absorbs heat, 
and so serves to equalize the variable power 
of the engine, and distribute it evenly over 
a longer period of the boiler’s working. 

Thus in the figure the line A B may repre. 
sent the mean rate of doing work. The 
peaked line ¢ d may show of what extreme 
variations this mean is built up, whilst the 
wave line ¢f will serve to show the varia- 
tion of the demand upon the furnace of the 
boiler, the peaks of the duty diagram ¢ d 
being toned down by the regulating capac- 
ity of the water contained in the boiler, 
The larger the quantity of water in a boiler 
the more closely will the wave line ¢/f coin- 
cide with the mean A B, whereas a boiler 
with small water capacity might show a 
diagram of demand upon the furnace, as per 
the dotted line K K. 

Any one can go into the figures for him- 
self, and will perceive that to equalize the 
stress of firing there is nothing so important 
asa good capacity for water. Steam space 
is by no means specially important, except 
that it is often an aid to the prevention of 
priming. It is water capacity that must be 
secured if -the furnace is to be steadily 
worked, and a steady equable rate of furnace 
work is one of the most important factors 
of economical working. Every reduction 
in water capacity means an increase in 
the variation of the demand made upon the 
energies of the fireman, and a man who 
would easily keep going 100 square feet of 
grate surface under 40 tons of water would 
require an assistant if his boilers held only 
15 or 20 tons, simply because the diagram 
of demand upon the man would become 
more peaked, and the highest peak would 
perhaps overtop his maximum output. It 
follows as a corollary that where 4 steady 
amount of steam is demanded, as in the 
driving of a large textile factory, the walet 
capacity of the boilers is a matter of far Jess 
importance ; that is the case with small & 
tablishments having a variable demand for 
steam. The small water capacity boiler has 
its place, but it is in the fire engine, where 
rapid steam raising is more important thao 
steady steaming power, this latter being 
deavored to be obtained by the use of st 
fuel as will keep up the pressure to blow-of 
point all the time. Fuel economy % 
sought in the fi ine itself, as the fue 

ght in the fire engine itself, 

to be economical of lies at the far end of the 
water jet thrown by the engine. Thea 
duty of the fire engine is a steady duty, 
once at work the feed and fuel are supP 
fairly continuously. It may fairly be 
that boilers should hold water propo 

to the range of work of the engines ¥ 
they supply with steam, and it may like 
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a 
pe stated that where the demand for steam 
ig unsteady there is a marked advantage in 
paving a8 large an area as possible from 
which steam is evolved, in order that water 
may not be entrained along with the steam. 
——_egp>o—_—_—_—_——_ 
Cam Movements—II. 





By A. D. PENtTz. 





In designing a cam to oscillate a lever at a 
high speed, one-third of the time of revolu- 
tion of cam to be consumed in the outthrow 
and two-thirds in the inthrow, construct the 
diagram B, in Fig. 5. The circle through 
indicates the point inward and that through 
D the point outward beyond which the 
center of the roller must not go. Indicate 
the point near D, at the intersection of a line 
in the web on the outer circumference of the 





throw, 120 degrees forward from D, and at 
the intersection of the circum- 
ference indicate the point C. 
Ther divide the web line that 
is situated half way between D 
and 0, or the 60th degree, into 
as many parts as there are web 
lines that cross the outthrow, 
or 12 divisions, and number 
them as shown. Now with 
dividers set to distance from 
Ato1, and with a center from 
which its arc will pass through 
D, and through 1, indicate a 
point op the web line 10. Then 
with the dividers set to A, 2, 
and with a center that passes 
its arc through the point 2 and 
through the new point on the 
web line 10, indicate a point on 
the web line 20. Again shorten 
to A, 8; find the center that 
passes the arc through 3 and 
the new point on 20, then in- 
dicate a new point on 30. Re- 
peat this method until the line 
0 is reached. The middle 
line, 60, is always bisected by 
the cam curve under this rule. 

The points for the outer half 
of the outthrow being found, 
set the dividers to A, 11; then 
from the center that passes the 
arc through C, and through 11, 
indicate a new point on the 
line 110. Next with the di- 
viders set to A, 10; on an arc 
that cuts 10, and the last made 
point on the line 110, indicate 
4 new point on the line 100. 
Repeat this, outward to the 
central web line, and when 
completed connect the point C, 
through the points thus indi- 
tated, to the point D, by a 
smooth and continuous curve. 
The inthrow curve is made by 
the same method of spacing the 
central web line. But in this 
tase this curve is so long and 
gentle that only every second 
Web line need be indicated by 
4 point, 

In some cams the position of 
the roller is an arbitrary ene at 
teh point of revolution. To 
déign such a cam it is only 





indicates the movement of a sewing machine 
thread take-up. The casting @ is the arm 
within which the shaft that operates the eam 
B, A,is mounted. The lever C is pivoted 
to the same arm by the screw stud D. This 
lever is operated by a roller on the stud 
H, and it controls the thread within the 
hole F. Cams of this character sometimes 
run 8,000 revolutions per minute. Such a 
cam, to be at all satisfactory, must be cut on 
a special machine in which the cutter must 
oscillate about a pivot which has its center in 
the same exact relations to the cam as the 
fulcrum of the driven lever has on the ma- 
chine in which it is used. 

Fig. 8 shows two diagrams. These dia- 
grams are the convex surfaces of the cyl- 
inders laid out flat, and they have web lines 
on their surfaces to correspond with each 10 
degrees of revolution of the cam The one 
with straight web lines is that upon which a 
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Fig. 6. 


centers, circles as large as. the cam roller are 
drawn, and these circles are joined by a 
tangential curve to show the’ flanks of the 
completed cam. These flanks frequently 
vary considerably from the center line in 
shape, but they must not be confounded with 
the center line, because that alone is the cam 
movement. The diagram in Fig. 8, with arc 
web lines, is intended for the design of a cam 
which is to oscillate a lever that is provided 
with a roller whose center moves within the 
exact arc shown. The cam is to be laid out 
on thisdiagram by the rules already given in 
the descriptions of Figs. 5, 6, and the other 
diagram in Fig. 8. 

In such cams as shown in Fig. 7, the center 
of motion D of the lever should not be at a 
distance above the center of the cam equal to 
the length of the arm D, H. The reason of 
this is illustrated in Fig. 9, in which A indi- 





cates the position of the fulcrum of the lever 


A 





one flank is transferred from the diagram and 
then the hub is driven out. This permits of 
drilling and filing of a satisfactory kind to be 
done. The screws (@ and D are placed 
where they will not be cutinto, and by their 
use the sleeve is always returned to its proper 
place on the hub. This sleeve should be 
fitted to the roller in position on its lever and 
in the machine so that all the angles and 
curves shall have their correct inclinations. 
If a cam-cutting machine is to be made this 
one side is a sufficient guide from which to 
make the former, and if the shape need ex- 
perimentally to be tried, a spring on the lever 
will cause the roller to follow satisfactorily 
foratime. Should, however, a solid cam be 
required, another sleeve may be fitted on and 
the other flank of the groove cut into it. It 
thus may be fitted perfectly, so that the roller 
will move freely and not shake within its 
groove. 

Fig. 11 indicates how a cam 
may thus be worked in the end | 
face of acylinder. The cap B 
is removable from the flange A, 
to facilitate the cutting of the 
outer flank of the groove after 

it is laid out on the face Z. 
The getting of the shape of a 
G cam like that in Fig. 7 must for 
" some purposes be done experi- 

















Fig. 6. 


CaM MOVEMENTS. 


hecessary to indicate these arbitrary points | cam to operate a reciprocating bar or slide | properly placed. The line B represents the 


ad to draw a continuous curve through | 
them. Ina large number of cases, however, | 
ihe roller has arbitrary positions at a limited | 
Wmber of points only in the revolution, in 
Which case the diagram is filled in as in Fig. 
6. In this case the circles D and A indicate 
extreme throw of the cam and the arcs 
and C indicate intermediate reversals and 
Movements, Starting at D, the full out- 
throw is had in 120 degrees, The first in- 
throw is had in 80 degrees, then a reversal 
dex in 80 degrees, after which the final 
Tow is had in 80 degrees. While the 
throw between 180 and 220 degrees is very 
» this cam properly made and not over- 
isn sone not be noisy at any speed reach- 
000 inches per minute. 

4M$cut within the convex faces of cyl- 
such as is shown in Fig. 7 are very 





ory when well made. This figure 


would properly be laid down. On this there 
is shown the easiest possible movement with 
which a regular given throw may be de- 


/veloped. The web lines on 90 and on 
270 degrees, and between the throw lines A 


and B, are each divided into 18 equal divis 
ions, 


first at 1, on the 90 degree line to indicate a 
point on the 10 degree line, then at 2, to in- 
dicate a point on the 20 degree line, again at 
8, to mark the 30 degree line, until the center 
is reached. This process is repeated with one 
end of the straight-edge on the intersection 
of the web line at 180 degrees and the throw 
line A, and the other on the points on the 
lines 90 degrees and 270 degrees to the center. 
The cam shape is completed from B, on the 
360 line, and the points on the 270 degree 
line. From the points on each web line as 


With one end of a straight-edge con- | 
stantly at B on the 0 line and the other end | 
this center as below it, and the depth to which 
the roller enters the cam will be as nearly 


| center line of the shaft upon which the cam 
is mounted, The line (/is the length of the 
‘arm of the lever and the arc F, G, is that of 

its oscillation. Now by placing the point A 
‘nearer the center of the cam than the length 
‘of the line 0, and as much nearer as the 
length of one half the versed sine of half the 


arc F, G, the roller will oscillate as far above 


constant as can be. 

Workmen without practice in making cams 
frequently waste a great deal of time produc- 
ing a very bad model. Fig. 10 shows the 
best practice. The hub A is made the length 
of the cam and as large in diameter as bottom 
of the groove. The sleeve B is of the diam- 
eter of the finished cam and as long at # as 
necessary to make any part of one flank of 





the groove. Upon this sleeve the shape of 








mentally. No one can exactly 
calculate the thread take-up cam 
forasewing machine. They are 
best designed by using a ma- 
chine complete, except that 
there must be no roller in the 
lever and that the cam must 
be a blank. The roller hole in 
the lever should be drilled out 
the full diamter of the roller, 
The machine is threaded up as 
for sewing very heavy work. 
Then it is turned from one 
point to another and the take- 
up lever is adjusted to control 
the thread just right at each of 
these points, and when satis- 
factory the circle of the cam 
roller hole in the lever is 
scratched through upon the con- 
vex surface of the blank cam. 
The assumption that a cam 
roller for this kind of cam 
should be a conical frustum is 
neither true in theory nor does 
this form wear well in fact. 
It is true that a cylindrical 
roller is not theoretically cor- 
rect for a cam cut within the 
convex side of a cylinder, but 
in practice it is found quite sat- 
isfactory. Such rollers, how- 
ever, if made in quantities, for 
economical assembling in ma- 
chines, may profitably be 
crowned one per cent. of the 
length of the face. 

——_+-ab>e—__—_—~ 


It is Patented. 





We are requested by Messrs. 
Bardons & Oliver, of Cleveland, 
O., to state that the forming 
tool slide which we illustrated 
in our September 1st issue, as 
put on the market by them, is 
a patented tool. We omitted? mention of this 
fact in our illustration, believing that me- 
chanical readers would have no trouble in 
drawing the correct inference in the matter, 
which is that tools and machinery described 
as being put on the market by machinery 
establishments as a part of their regular line 
are always presumably protected by one or 
more patents wherever possible to so protect 


them. 
—_->- —___ 


Some experiments have been made at 
Liége, Belgium, in forming alloys by com- 
pressing together pulverized copper and zinc 
in different proportions, but nothing of im- 
portance has so far been developed. The 
pulverizing seems to have been done by 
filing. 

——_--- 

The Pennsylvania Railroad is laying a fifth 

track between New York and Philadelphia. 
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LETTERS FROM PRACTICAL MEN, 


Standard Threads. 
Editor American Machinist : 

In your issue of Aug. 18 you give an ex- 
cellent illustration and description of a new 
lathe by the Shellenback Machine Tool Co., 
which possesses special facilities for cutting 
threads. I regret to notice, however, that 13 
threads to the inch is a pitch not included in 
the list. and as this is the standard pitch of a 
half-inch bolt which is largely, and should 
be uniformly adopted, 1 think all lathes 
intended for cutting threads as fine as this 
should include that number, as they should 
all the U. 8. Standard pitches within the 
range of the lathe. These pitches are as 
follows: 2}, 28, 24, 28, 24, 24, 3, 33, 34, 4, 
44, 5, 54, 6, 7, 8, 9, 10, 11, 12, 18, 14, 16, 18 
and 20 threads to the inch. 

Any lathe having a capacity to cut threads 
from 20 to the inch, to say 3 to the inch, should 
be capable of cutting any number in the 
list between these two, while larger lathes 
should include all the fractional numbers 
between 2 and 6. 

One of the most effectual bars to the use 
of standard screw threads that I can con- 
ceive of is to have the machine shops of the 
country largely equipped with lathes which 
will not cut such screws, and as the use of 
standard screw threads is of the greatest 
advantage to manufacturers, it would seem 
as though those of them who make lathes 
should pay attention to this matter. The 
lathe referred to is by no means the only one 
which might be similarly criticised, and it 
could, of course, be easily provided with 
gears to overcome the difficulty. 

§. T. FREELAND. 


Areas of Cylinders for Compound En- 
gines. 
Editor American Machinist : 

Referring to the criticism of my matter on 
compound engines in your issue of August 
25th, permit me to state that the method 
adopted by me is that of developing the sev- 
eral sizes or rather areas of cylinders from 
the mean pressures, and to insure equal loads 
and work on the pistons. There are four ex- 
pansions provided for in the several cylin- 
ders of the compound example, and with the 
33 pounds initial pressure for the low pressure 
cylinders we have, as shown, 19.687 pounds 
mean pressure, or a mean effective pressure of 
15.687 pounds. Comparing this 15 687 of the 
low-pressure cylinder with the 53.11 of the 
high-pressure cylinder, we have a required 
ratio of areas between the two cylinders of 1 
for the high-pressure cylinder to 3.385 for 
the low-pressure cylinder. The steam in the 
sing!e-cylinder engine has 20 expansions, and 
that in the compound has 5 x 4 = 20, or 5 
expansions inthe high and 4 in the low-press- 
ure cylinders, 

There is no necessity for developing theo- 
retical cards or diagrams that require to be 
modified to provide for equal work on the 
cylinders. Wa. H. WEIGHTMAN. 


German vs. American Machinery, 
Kditor American Machinist : 

In your issue of August 11th, just at hand, 
I notice a letter from Mr. W. H. Booth criti- 
cising my statement that American tools do 
not at present have to take a back seat to any- 
thing produced in Germany. 3 

My remarks were not directed in any way 
against Mr. Booth, but rather against the 
‘‘American Engineer” who made such sweep- 
ing statements as ‘‘The German work 7s 
better than anything produced in America,” 
and ‘‘The German tools are not equaled by 
anything either in America or England.” 

Of course I may be mistaken in my iden- 
tity of this gentleman and the firm he repre- 
sents (which is, however, of little moment), 
though I very much doubt it, as, although 
London is a big town, there are not many 
American engineers located there selling 
German machine tools. 

With all due deference to Mr. Booth (who 
probably never experienced the difficulty of 
selling German machinery in England), 1 
must adhere to my statement, that there is 
still a very strong prejudice against it, the 
prevailing idea being that all things German 
are ‘‘cheap and nasty.” 


The prejudice that at one time existed 
against American tools is rapidly disappear- 
ing, as evinced by the large trade done by 
Messrs. Churchill & Co., Buck & Hickman, 
and many others. 

In our own factory, though not at present 
very extensive, we have several American 
lathes, two Brainard mills, two Lodge & 
Davis drills, and a variety of small tools by 
Brown & Sharpe and other makers, and in 
three other shops closely connected with our 
own there are machine tools by Brown & 
Sharpe, Pratt & Whitney, Lodge & Davis, 
Flather, Barnes, Garvin, Dwight Slate, etc., 
but I do not know a single instance of Ger- 
man tools being used. 

Though I do not care to enter into a politi- 
cal discussion with Mr. Booth, I inclose my 
card, and shall be very pleased to show him 
our American tools at work whenever he 
may be able to spare time to favor us with a 
visit, ANTIBRAG, 

An English Fair Trader, 





Tarning Shafting—High-tempered 
Bearings—Turning Locomotive 
Tire, 

Editor American Machinist : 

‘*Passaic’s”’ letter in your issue of Dec. 
31, 1891, has not received the attention 
among your readers that 1 had hoped it 
would. It will be remembered at the time 
his letter was written that 10 feet in three 
days was the rate that he could turn shaft- 
ing, and keep the quality up to his standard. 
It appears to me that for the smaller sizes 
he could use a process shafting that would 
certainly cost much less, and in all respects 
be as round and straight as he could turn, 
file and lap. The larger sizes, of course, 
must be turned, but I see no reason why so 
much as #" should be roughed off to get 
the size. The outside of a wrought-iron 
shaft is the best part of it, and as little 
should be turned off as possible, if the shaft 
is to be worked to the best advantage. If 
‘* Passaic ” will order his iron straightened 
(if he is not prepared to do so) by the manu- 
facturer, he will find that 4 will be suffi- 
cient to allow for turning any size of rolled 
iron. Large forged shafts might require 
more in some instances to true them up. 

To turn anything round, the tool must 
have a keen cutting edge, and as long as it 
remains so there will not be much trouble 
in turning the shaft true to size and round, 
implying, of course, that we have a good 
lathe and good follow rest. The trouble 
that I have experienced in turning shafting, 
or, in fact, anything else, begins when the 
tool begins to get dull, before the carriage 
reaches the face-plate. As the edge wears 
off the tool, the shaft is not only enlarged 
twice the amount of the wear, but more re- 
sistance is required to keep the tool up to 
the work. Then the tool begins to hunt 
for the seams or soft spots in the bar, and 
the result is that we shall have a shaft that 
will not be round, but an irregular polygon 
having many diameters. The cutting edges 
of taps and reamers apparently, at least, 
wear much longer than lathe or planer tools. 
Reasoning from this, I have thought that an 
external reamer might be a good thing to 
turn shafting with. Another plan that 
might work well would be to substitute an 
emery wheel for the tools to take a finishing 
cut. The wheel would maintain practically 
the same diameter while the shaft was being 
ground, and as the resistance required to 
keep it up to work would be very slight, 
there would be practically no spring, and in 
consequence we should have a round shaft, 
having but one diameter. No doubt these 
or other and better schemes have suggested 
themselves to ‘‘ Passaic,” and should he have 
put any of them into practice I will, with 
the editor’s permission, invite him to con- 
tribute his experience to these columns, 

One who has been troubled with ‘ high- 
tempered” bearings will naturally find Bell 
Orank’s paper in AMERICAN MACHINIST of 
June 16 very interesting reading. A remedy 
would have been quite as welcome as the 
diagnosis was interesting, for ‘‘ high-tem- 
pered” journals are not so rare an occurrence 
as Bell Crank may imagine. I beg to assure 





him that it would be a tenderfoot mechanic 


who would question the truthfulness of his 
statements. I know how discouraging it is 
to have charge of an engine that has been 
designed and built with the greatest care, 
and then have it run hot, or, what is worse, 
insist on being heard when a golden silence 
would be worth diamonds. Then if one 
wishes to make discomfort complete, aljl he 
has to do is to go over to Swashbuckler’s and 
see his engines, that were neither designed 
nor built with care, running cool and quiet. 
If there is one thing that is surer than an 
other, it is that some bearings will run hot 
as long as they are kept above water, or till 
there is some radical change made either in 
construction or the material in which the 
shaft runs. I have known brass substituted 
for babbitt metal with good results, and in 
other cases babbitt metal proved to run cool 
where brass would not. Such experience 
perhaps has led to sandwiching the two 
metals. 

I would like to relate one instance right 
here that may be of interest. Several years 
ago the engine driving the dynamos that had 
run forabout a year without the least trouble, 
got a hot crank-pin one night about 3 A. M. 
The engineer staid out and reported the case 
in the morning. He did not know what 
caused it, but did know that he had oiled 
it as usual. The pin was cut on one side 
only; both boxes, however, were ground 
out about the same amount. I had the en- 
gine examined all over without finding any 
cause for the hot box, so concluded that it 
was neglect on the part of the engineer, and 
told him so. I had the pin turned, the boxes 
parted and bored out to fit the pin, and all 
put together ready for the engineer to start 
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up when he came outin the evening. When 
he started up the pin began to heat, and he 
sent the watchman up, who informed me 
that the pin was as hot as the night before. 
I did not go down, but sent word to put 
plenty of oil on it, and it would get cool 
before morning. But it did not, and in the 
morning I found the boxes and pin cut up, 
as the morning before. The engine was 
again looked over very carefully, without 
finding anything but what was O. K. The 
crank-pin was again turned, and the boxes 
parted and bored out, and scraped to fit the 
pin, by a very careful and skillful man. 
This time it was known toa dead certainty 
that it was as good a job as could be done. 
That the oi] holes were all clear and clean. 
That it was not keyed too tight. That the 
eccentric was properly set on the shaft, and 
had not moved. That the valve had not 
moved on the valve stem, and that it opened 
each port alike or nearly so. That the 
crank-pin was parallel with the shaft, and 
that the shaft was at an angle of 90° witha 
center line through the cylinder, and was 
level. There was no springing to get the 
parts together. 'The liners that were put 
behind the boxes to fill up the strap to make 
up for that cut, and bored out, were shaped 
to the exact thickness, Now when this en- 
gine was started up the crank-pin got hot, 
and nothing but water would keep it cool 
enough to run. The next day I took the 
dimensions for a new pin and boxes, and 
had the old pin turned, and the old boxes 
filled with babbitt metal, and the engine 
put together, thinking that we might get 
one night’s run out of it while the new pin 
and boxes were being made. It was some- 
thing of a surprise, but the boxes and pin 
that I had made were not used, for the pin 
did not get hot afterward, or give any 
trouble in the least. I have given up trying 





to find a cause for such phenomena, If 





SS 
brass proves troublesome, I try babbitt, and 
vice versa. The engine is medium high 
speed, 12x20”, improved plain slide Valve 
type, built by a western firm, whose engines 
I have since learned are liable to run hot, 
especially the crank-pin. 

W. E. Crane, in AMERICAN Macutnigp of 
June 23, has touched a part of the locomo. 
tive that will bear being written about, | 
refer to the unequal wear of tire. The ep. 
gine Mr. C. speaks of had 5-foot wheels Vary. 
ing # in diameter, which averages pretty 
closely to my experience. Of the several 
locomotives we have, I will call the readers 
attention to one that is partly represented by 
Fig. 1. When this engine came into the 
shop to have the tire turned for the fips 
time, it was found that the forward wheels 
were about ¢” smaller than the back wheels 
were. In scheming fora cause for the up. 
equal wear, the mate to the engine was 
weighed, and with about half tank of wa. 
ter, to get average weight, the weight on 
each pair of drivers was as shown in the 
sketch,viz., 1,200 pounds on the forward, and 
8,000 pounds on the back driver. This, in one 
sense, accounts for the forward wheels being 
the smallest, owing to the greater weight 
they have to carry; for the greater the 
weight, other things being equal, the faster 
the wear, while on the other hand the back 
driver should slip, owing to the lesser weight 
that they have to carry, and thereby wear 
faster than the wheels that stuck to the 
rails. I should have stated before this that, 
so far as could be seen, the metal of all the 
tires were of a like hardness. There can 
be little doubt but that the slipping will 
take place between rail and back driver, 
while it is equally true that the extra weight 
is more destructive to the tire than the 
slipping. In order to have an average diam- 
eter, I have the back wheels turned about 
#;" smaller than the forward pair. On the 
other style engines the variation is not so 
great, but in turning, the diameter is averaged 
on all that show a disposition to unequal 
wear. Iam certain that the pulling capac- 
ity is not appreciably affected by a variation 
of say 4” in 5-foot wheels. Thinking this 
statement may be doubted, I will inclose 
Fig. 2, showing an extreme case of varia- 
tion in the size of wheels, from which an 
idea may be more readily obtained than 
from sizes that we may expect in practice, 
We will call the drivers 3” and 30” in dian- 
eter, and will suppose that sufficient weight 
is applied to them to prevent slipping of 
both pair, for it is apparent that as the 
wheels are connected, if the engine moves 
one pair must slip, and also if there is 
anywhere near the same weight applied 
to each pair, that it must be the big wheels 
that. will do the slipping. The extent 
of their slipping will be the difference in 
the circumference of the wheels at each 
revolution. The power lost would be the 
force required to slip these wheels the dis 
tance just stated, but the amount the engine 
would pull, regardless of speed, assuming 
the same pressure to be applied to each 
crank-pin, would be equal to an engine hav- 
ing all wheels the average diameter of Fig. 
2, viz., 164”. Hence I think it can safely be 
said that, so far as the pulling capacity of an 
engine is concerned, the more the wheels 
wear down, whether equally or not, the 
more the engine will pull, provided, of 
course, that the weight on the wheels shall 
be sufficient to prevent the slipping of but 
one pair on engines having but two pails 
coupled. 

The next step will be to determine ap 
proximately the power lost by having 
coupled wheels of different diameters. As 
easy a way to do this as any is by an & 
ample, as follows: Take an engine of the 
“« 8-wheel American” type, having the 8 
wheel of such diameter (5.6 feet) as will re 
quire 300 revolutions to the mile, and the 
big wheel 1” larger in circumference. It 
will be seen that in running one mile the 
big wheels must slip 300”, or 25 feet. 

The ratio of the distance slipped by * 
big wheels to the distance traveled will 
25 to 5,280. To see how much this slip 
amounts to, it will be assumed that the be 
gine runs at the rate of a mile in a minw™, 
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Ligh that the cylinders are 18’x24”, and an aver- 
alve effective pressure on the pistons is 50 
fines | pounds per square —. The pull of this 
Mot, BE agine will then be 18° XX 50 — 5,785 
mo- pounds. siaalioe ate wenain 33,000 


- I = 925 H. P. Now if the wheels had all been 











en. the size of the large ones, the engine would 
ary- have traveled 25 feet further; hence the 
etty power required to move the load 25 feet is 
fy bs, which will be > XP-789 — about 5 
by i. P., or say a half of 1 percent. A better 
the method perhaps to calculate the power lost 
first gill be to assume a weight for the drivers to 
eels erry, and a force that, if applicd to their 
eels circumference, would slip them. The weight 
~ ona pair of wheels for such engine will be 
was about 27,000 pounds, and the force required 
Wa- toslip them ought to be just half what the 
i on engine will pull, which is usually one-fourth 
the of the weight on the driver. Hence the 
and force required to slip these wheels will be 
be 97,000 + 4 = 6,750 pounds. This amount 
eing multiplied by the 25 feet slipped, and 
‘ight divided by the constant 33,000, will still give 
"the very nearly 5 H. P. as the amount lost. Of 
aster course the percentage of power lost would 
back increase aS the pressure used decreased, but 
‘ight 50 pounds average pressure is not high, ex- 
ba cept for very high speed, so I feel safe in 
the wying that the power lost in the practical 
that, difference in the diameter of locomotive driv- 
I the ers cannot be detected. 
= As for a single pair of drivers, the tendency 
will out west is to increase the number to three 
pins: pairs for heavy passenger traffic. 
= C. O. SINE. 
e ope 
~ A Study of Fiy-wheels—IIL. 
DOU 
~ By LEICESTER ALLEN. 
rt 80 
aged We come now to the case in which both 
qual the driving power and the resistance vary 
gio? during a single turn of the fly-wheel, and in 
aon which these variations are not equal and syn- 
tis chronous. 
close As good an example of this case as can be 
hptia: selected is that of an air compressor driven 
h a bya steam engine working expansively, the 
than piston of the engine and that of the com- 
otic, pressor being joined to a single piston rod; 
liam- or, What will practically produce the same 
eight relations of stroke, connected by rods of 
ig of equal length to a common crank shaft with 
5 the cranks of equal radius; set either together or 
ay 180° apart. The strokes will thus be equal, 
wh and any position of the steam piston during 
- its stroke will exactly correspond to that oc- 
” cupied by the piston of: the air compressor. 
ear Let us suppose, as an example, that a com- 
. pressor whose piston diameter is 143"’ and 28” 
re uiroke is to be driven by a steam engine, 
dis: taking steam at 80 pounds gauge pressure 
ngine and making the same stroke; the piston of 
: the compressor to be connected to a crank 
pee set at 180° from the crank of the engine, and 
ae lobe used for compressing air adiabatically 
Fig. from ordinary pressure to 44.07 pounds total. 
ly be let us further assume that a clearance of 
of es ty’ is allowed between the heads of the com- 
healt pressor cylinder and the piston, and that the 
-_ outlet and inlet valves of the compressor are 
jl of of the puppet variety, with beveled seats, and 
shall “ating flush with the inner surface of the 
€ but compressor heads. 
pairs With reference to the engine that drives 
the compressor, let us suppose that, in order 
aa 4 compress the exhaust steam enough to fill 
aving Ke Clearances with steam at initial pressure, 
As 8 Necessary to close the exhaust at 18’ 
n ek ro the end of the stroke, and that the cut- 
f the bValveis to be set to cut off the steam at 
gall of the stroke. The number of turns is to 
1 1 phe per minute, and the friction of the ma- 
d the €is assumed to be ten per cent. of the 
oe piston work in both the engine and the com- 
Te ine 
‘ chine = to design a fly-wheel for this ma- 
yy the bing ig at, when the specified speed of run 
ili be ed, shall vary in velocity not 
; slip nan 6 per cent. 
e el ie 4 constructed a theoretical diagram 
inute, atic compression of air from ordi- 






Rid atmospheric pressure (14.69 pounds) to 
of 44 pounds, or to 29.38 pounds by 











gauge, as shown by the outline e fmhg, 
Fig. 1, with due allowance for the resistance 
of the valves, we find the mean effective 
pressure per square inch is 19.8 pounds. This, 
multiplied by the piston area in inches and 
length of the stroke in feet, gives us the use- 
ful work in foot-pounds. As the clearance 
is 7, inch, the air in this clearance at 44.07 
pounds total pressure will expand when the 
stroke is reversed to fill a space 3, inch, so 
that the effective clearance is #4, inch, and the 
effective stroke is 27.7 inches, or 2.3 feet. We 
have for the useful work per stroke 171 x 
19.3 & 24 = 7,700.7 foot-pounds. The scale 
of stroke line is 3’ = 1", and the scale of 
pressures is 35" = 1 pound. 

To the useful work must be added 10 per 
cent. for friction, or 770.07 foot-pounds, 
making the work of the compressor equal 
8,470.77 foot-pounds. This is the work the 
engine must perform in addition to its own 
friction under load assumed in our example 
as 10 per cent. It follows that 8,470.77 
foot-pounds is 90 per cent; of the total work 
of the engine, and that the latter is 9,470 
foot-pounds. 

Now if we divide the total work of fric- 
tion (which is the total work of the engine 
minus the use- 
ful work of the 
compressor 
9,470 — 7,700.7 
= 1,769.3 foot 
pounds) by the 
product of the 
area of thecom- 
pressor piston 
in inches, mul- 
tiplied by the 
stroke in feet, 
we shall get the 
pressure of the 
friction on a 
square inch of 
the piston. 

1,769.3 

171 x 3% ~ 
4,4343 pounds. 

Setting off 
this pressure in 
Fig. 1 below 
the atmos- 
pheric line, and 
indicating it as 
constant by the 
line cd, the area 
cdm hg rep- 
resents the use- 
ful work plus 
the work of 
friction per- 
formed on each ee ae 
square inch of | ! 
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diagram another, in which the ordinates 
representing the same points of stroke as the 
ordinates in the steam diagram are each ob- 
tained, by multiplying the steam ordinates by 
23.7843 
39.1 
ordinates, we shall obtain a diagram / k 
imec, the partki mec of which indicates 
at any of its points the pressure per square 
inch that the steam exerts on the compressor 
piston plus the pressure due to frictional re- 
sistance. The base line of this diagram must 
be the friction line ¢ d. 


The ratio 23.7343 
89.1 


, and draw a curve connecting these 


reduces to 0.6; there- 





fore each ordinate of the curve should be 0.6 
of the corresponding ordinate of the curve 
for steam in Fig. 2. The total resistance 
overmasters the driving power at the point m 
in Fig. 1, and the shaded area m h g ¢ indi- 
cates the work in foot-pounds that the fly- 
wheel must supply under the restriction that 
it must lose only 6 per cent. velocity in per- 
forming that work. 

We will assume that our fly-wheel may be 
10 feet in diameter taken on the line of mean 
velocity in the rim. The corresponding cir- 
cumference is 31.416 feet, and hence 81.416 x 
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Fiq. 1. 
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the compressor 
piston by the 
steam piston. 






































We now pro- a 
ceed to con- 
struct our dia- 
gram, Fig. 2, 
for steam inducted at 80 pounds, and cut 
off at quarter stroke. In constructing this 
diagram I have used the exponent of Grashof 
for steam containing 10 per cent. of water, 
which gives an expansion line sufficiently 
near the average of steam engines for the 
present purpose, 

The diagram is shown in Fig. 2, in which 
i kis the line of induction; ¢ 1 the expansion 
line; ¢ 2 the atmospheric pressure line; a 6 the 
vacuum line, and //the compression line. The 
areal ki ne indicates the work performed 
by the steam on each square inch of the 
steam piston, and by averaging the dotted 
ordinates the mean effective pressure is found 
to be 39.1 pounds per square inch. 

Dividing the total work by the mean effect- 
ive steam pressure in pounds, multiplied 

9,470 
39.1 x 24 ~’ 
140.66 as the required area of the steam 
piston and the nearest convenient diameter 
is 13g’, which is the diameter of the steam 
piston. 

Now the mean effective pressure plus the 
friction pressure indicated on the air com- 
pressor diagram is 19.3 + 4.4843 = 23.7848 
pounds, and if we superimpose upon the air 


by the stroke in feet, we find 





Fig. 2. 
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te will be the mean velocity on this circum- 


ference. It is 37.7 feet per second, 

We find the mean pressure of the area m 
hg e with sufficient accuracy by measuring 
the dotted ordinates in the usual manner of 
averaging pressures in working up steam in- 
dicator diagrams. So determined we find it 
to be 5,395.87 foot-pounds, 

The mean velocity of the rim being 37.7, 
a variation of velocity amounting to 6 per 
cent. of this makes the maximum velocity = 
38.831 feet per second, and the minimum ve- 
locity = 36.569. Using the same formula as 
was used in the practical example given in 
the previous article, we have 
__ 4 X 5,805.87 = 2,025.4 pounds, 
(38.831)? — (36.569)* 
which is the weight of rim required. 

When the problem is complicated by the 
use of several cylinders applying their power 
at different crank angles it becomes neces- 
sary to consider the rotatory effort exerted at 
the different angles; while this does not ren- 
der the method inapplicable it makes it more 
tedious. The discussion of this phase is re- 
served for the future. 

It is often desirable to know whether a fly- 





wheel on hand will answer for use in a ma- 
chine. to be constructed. Having decided 
what percentage of variation is proper to be 
allowed, it may be that the fly-wheel will 
control the fluctuation to something less than 
this percentage; or it may be that it will per- 
mit the velocity to vary only so little more 
than is desirable that it will be practicable to 
use it. 

Having determined the weight of the rim, 
the maximum velocity and the work, the 
performance of which will reduce the veloc- 
ity the allowed percentage, which latter is 
to be computed in feet persecond, then from 
an equation given in the previous article, 
64 times the work in foot-pounds 
Weight of rim 
of velocity, we may derive the following 
rule : 

Rule.—From the square of the maximum 
velocity subtract the work in foot-pounds 
multiplied by 64 and divided by the weight 
of the rim, and extract the square root of the 
remainder. The result will be the minimum 
velocity. The difference between the maxi- 
mum and minimum velocities will be the 
variation of the velocity of the wheel. 

EHzxample.—In designing a machine it is 
found that the work tending to reduce the 
velocity of a fly-wheel making 120 turns per 
minute is 1,100 foot pounds. In the yard is 
standing a fly-wheel 4 feet in diameter mea- 
sured on the line of mean velocity in the rim, 
the rim weighing 800 pounds, A variation 
of 4 per cent. in the velocity is allowable. 
We are to determine whether the wheel in 
question will answer the purpose. 

The maximum velocity of the wheel, if it 


be used, will be (12.5604 x-or ) + 0.02 of 


= square 


the product, and it is 25.636 feet per second. 
64 x 1,100 
180 ee ee. eee 
Also 300 8; hence 
a/ (25.686)? — 88 = minimum velocity 
23.858 feet per second. 
25.636 — 28.858 = 1.778. 


The mean velocity is 12.5664 x 


120 _ 


25.1838 feet per second, and the fraction 

1.778 
~ 25.1888 
ty which will be absorbed by the wheel if it 
be used. This is found to be a little over 
seven per cent. The wheel is therefore inad- 
missible. 


~ will give the percentage of veloci- 
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Class in Steam Engineering. 





The evening class in steam enginering of 
the Young Men’s Institute at 222-224 Bow- 
ery, New York City, will open on the even- 
ing of Wednesday, October 5th, 1892, and 
will continue throughout the winter until 
May, 1893. The object of this class is the 
instruction of all employed or expecting to 
be employed in the practical operation of 
engines, boilers and machinery, and desirous 
of gaining a knowledge of or improving 
themselves in the theoretical branches, rules 
and practice of steam engine, boiler and 
power transmission calculations. Special at- 
tention is given to all information not attain- 
able in shop practice, and to such matters 
required by examining boards, and particu- 
larly essential to the engineer, fireman, ma- 
chinist, boiler maker and the like, in the 
proper performance of his daily duties. It 
is the only class of its kind in the city. The 
course at present extends over two winters, 
The class has been in operation four winters, 
and is a recognized success. Mr. William H. 
Weightman will be in charge as usual, 


ome 


Chief Smith, of the Department of Trans- 
portation, has secured the promise of two 
monster locomotives to adorn the entrance to 
the Railway World’s Fair passenger station, 
inside Jackson Park. The Rogers Locomo- 
tive Works has agreed to furnish one, and 
the Brooks Company the other. Each loco- 
motive will weigh 160,000 pounds, and be 
mounted on a pedestal. They will stand one 
on each side of the main entrance. 

me 

It is generally believed that there will be 
another advance in the price of anthracite 
coal in October. 
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The Iron Hall Failure. 


We hope that few of our readers are in- 
volved in the collapse of the Order of the Iron 
Hall, but fear that its popularity among 
shop men in certain sections of the country 
has drawn some of them in. If so, then all 
we seem able to do at present is to express 
our sincere sympathy for them, with the hope 
that they will in the future so far follow our 
often-repeated advice asto keep entirely clear 
of all concerns which promise to give returns 
for investments very much above what the 
best business men can secure except under 
exceptional circumstances, 

The immediate cause of the failure of the 
Iron Hall was gross mismanagement and dis- 
honesty upon the part of some of its officials, 
but it is probable that this only hastened its 
failure, and that the time would have come 
when it would have been unable to meet its 
obligations, even had it been well managed 
and its funds handled in a straightforward 
manner. 

There is almost any amount of capital 
which is constantly seeking investment at a 
rate of interest far below the returns prom- 
ised members of the Iron Hall. But the 
holders of this capital require a reasonable as- 
surance that their money will be forthcoming 
upon demand or at the expiration of the 
time agreed upon. If by ordinary commer- 
cial operations any such returns as those 
promised by thisand similar orders could be 
earned, this surplus capital would be im- 
mediately invested and the rate of interest 
would rise. 

But there will be those who will say that 
the Iron Hall has actually carried out its 
agreement in many instances ; which is true 
enough, but by no means demonstrates that 
the principle upon which it did, or was sup- 
posed to do business was a sound one, nor 
that all who go into such schemes will get 
their money. In fact, where some men 
get such returns as have been given by 
such means it proves that others will get 
nothing. 

We have refrained from alluding to this 
particular case so long as our criticisms could 
possibly tend towards causing a loss by any 
innocent member, but we have repeatedly 
warned our readers against concerns that 
promise something for nothing, or inordinate 
returns without proportionate risks, 

It is to be hoped that this failure may help 
to bring about the day when workingmen 
cannot be induced to invest their money ex- 
cept in enterprises that are confined within 
the lines of legitimate business operations. 

ma 


Cultivation of the Thinking Habit. 





Mr. Allen’s articles on the Cultivation of 
the Inventive Faculty continue to attract in- 
terest, and the number of solutions received, 
and the care evidently taken in the prepara- 
tion of most of them give conclusive testimony 
to the fact that he and the AMERICAN Ma- 
CHINIST are doing much to stimulate thought 
and the habit of thinking among mechanics. 
And when a mechanic is induced to form the 
habit of thinking there is no telling where he 
will stop, nor what eminence he may not 
attain. 

Some of those who send in solutions have 
been more or less trained in the line of work 
involved, but many others are working ma- 
chinists and pattern makers with little or no 
experience in designing or devising mechan- 
ical structures. And there is encouragement 
for these in the fact that their efforts, gener- 
ally speaking, compare very favorably with 
any others. In fact, the best solution of a 
recent problem is by a quite young machinist 
who is almost entirely self-taught. 

A correspondent—a resident of a foreign 
country—suggests that the interest in these 
problems might be increased by offering 
prizes of some mechanical nature for the 
best solutions, and gives some very strong 
reasons for the adoption of the plan. Upon 
the whole, however, we think there are 
stronger reasons for not adopting it, and that 
very few who are not attracted by the prob- 
lems for their own sake will be induced to 
study them by the hope of a direct reward 
other than that which always comes to him 


who exerts his mental faculties in the solu- 
tion of any serious problem. 

We shall hope that many young men will 
date the beginning of their rise in the pro- 
fession from the publication of these articles 
designed to promote thinking; and if so then 
we shall be sufficiently rewarded, and we be- 
lieve that all who sincerely study the prob- 
lems, and then carefully compare the different 
solutions as presented, endeavoring to pick 
out the best points in all of them, will be 
benefited far more than they possibly could 
be by any prize which we could give. We 
hope to see the interest in this matter still 
further increase. 

pe 


George W. Richardson. 


George W. Richardson died at his home in 
Bridgeport, Conn., at 8 p. M., Thursday the 
1st inst. He was one of the best known 
mechanics in the country, but above this was 
his reputation as a man. Richardson was 
born at Poultney, Vt., in 1828. As years 
count he was comparatively young at the 
time of his death, but measured by actual 
work accomplished he lived longer than most 
men live. Richardson’s father was a cabinet 
maker in the days when that was one of the 
best trades in the country. Young Richard- 
son, when a lad, learned to use such tools as 
the cabinet makers used. The knowledge 
thus gained was of great benefit to him in 
after years. He was an expert .wood turner 
and pattern maker. 

Working in wood did not suit Richardson. 
The fascination of working in metal was so 
strong with him that when a mere youth he 
went to learn the trade of a machinist, I be- 
lieve at Newton Upper Falls. After serving 
his time he worked in different shops, his 
skill asa machinist always insuring him a 
‘‘job.” In those early days in the trade, 
reputation spread, and he was well known 
throughout New England as an expert ma- 
chinist. 

Railroad mechanical matters had a charm 
for him, and he gravitated to Salem, N. Y., 
the mechanical headquarters of a road which 
is now a branch of the Delaware & Hudson 
Canal Company’s system. From there he 
went to Troy, N. Y., as foreman for the 
Troy & Boston. This, I think, was in 1858. 

Previous to this—I think when he was 
learning his trade, or a little Jater—he joined 
a class in mechanical drawing, taught by the 
late J. C. Hoadley. A few years since, Mr. 
Hoadley referred, in a communication to the 
AMERICAN MACHINIST, to the outcome of the 
members of this class. He referred in high 
terms of praise to Richardson, and so plainly 
as to perfectly identify him, although no 
names were mentioned in his article. 

Richardson’s mechanical skill was of great 
service to the Troy & Boston road. He 
brought out systems of making repairs, and 
changed things to correspond; out of disorder 
he organized order. Increasingly hard serv- 
ice and high steam pressure pulled the 
driving wheels loose, making no end of 
trouble. Richardson evolved the plan of 
boring the wheels a taper; it was a very 
slight taper, I think about ,," in the length 
of the hub. What Ido remember about it 
is that after the weight of the axle, verti- 
cally suspended, came on the fit we used to 
draw them in four and one-half inches. I 
never knew such a fit come loose. He also 
devised a series of hand reamers for bolts, 
pins and the like. These reamers were 
tapered ,,” in seven inches and made so that 
one would follow another, making it entirely 
practicable to follow up one with the other, 
until a perfect hole was obtained. 

Somewhere about this time Richardson’s 
health failed, and by the advice of his doctor 
—and a rather strong inclination in that direc- 
tion—he went running on the road. 

Richardson soon conceived an intense dis- 
like for the ordinary safety valve, loaded 
with a ‘‘Sutlers” balance, and he soon con- 
ceived a valve that would raise from its seat 
upon the intimation of blowing off, permit- 
ting the free escape of steam. I helped him 
to make and apply the first of these valves ; 
we did the work at night. This valve, first 
patented in 1866, has in an improved form 





since become famous, 


a 

Later, Richardson invented what he termed 
a balanced slide valve for locomotive and 
other engines. This valve is very favorably 
known to-day. In its construction Correct 
principles were employed, and stated With 
great clearness in the patent papers, the 
preparation of which Richardson personally 
superintended. 

Tam not writing of Richardson as if pe 
were a perfect man. There are no such men, 
He was quite positive in his views, just 
as I imagine most men are positive if they 
know anything. But there was this abou 
him, when in his positiveness he thought he 
had wronged a man he took the earliest Op- 
portunity to rectify the matter. His ways 
of doing this were his own ways, but there 
was never room for doubt as to what he 
meant. George W. Richardson never wil}. 
fully wronged any one without making regtj. 
tution. 

I could fill all the pages of an issue of the 
AMERICAN MACHINIST with anecdotes and 
circumstances to this end. He wasa man, 
and having said this there is little more to say, 

He leaves a wife to whom he was married 
while young, and a married daughter, 
Richardson will always be known from his 
invention of the ‘‘ Pop” safety valve, which 
is so well known as to leave nothing to besaid 
of it. F. F. 
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Literary Notes. 


VALVE GEARS FOR STEAM ENGINES. By 
Cecil H. Peabody, Associate Professor of Steam 
Engineering at the Massachusetts Institute of 
Technology. 


The aim of the author is to give engineer- 
ing students instruction in the theory and 
practice of designing valve gears for steam 
engines, and give the learner a firm grasp of 
the principles, and some facility in their 
application. The whole subject is divided 
into six chapters, treating on the plain slide 
valve, shifting eccentrics, link motions, radial 
valve gears, double valve gears, and drop 
cut-off valve gears. In the presentation of 
the elementary principles, geometrical and 
analytical methéds are used; the Jatter 
method necessarily involves equations which 
may be perplexing to the ordinary reader, 
but with a knowledge of algebra and trigo- 
nometry there will be no difficulty in under- 
standing them. Inthe application of these 
principles, geometrical methods are used ex- 
clusively, so as to conform with the usual 
practice of laying out valve gears by con- 
struction, making the whole subject a draw- 
ing board process, as it should be, and this, 
in connection with the many fine illustra- 
tions, will enable the reader who is willing 
to make a serious effort to acquire a fair 
knowledge of laying out valve gears. The 
illustrations are on folding sheets, which, 
when spread out, expose to view the whole 
illustration, thereby avoiding the annoyance 
of turning over leaves to find letters of ref- 
erence, and interrupting the close attention 
and study which complicated subjects, such 
as valve gears, demand. Common and well- 
known processes have been used, and the 
author has rather avoided than sought nov- 
elty. Some things, however, he believes are 
presented for the first time; for example, the 
combination of a skeleton model with the 
construction for laying out link motions and 
other irregular or complicated gears, and 
several examples of double-valve gears; 
the latter are introduced mainly to show the 
scope of the methods used. The book 8 
published by John Wiley & Sons, 58 Bast 
Tenth street, New York. Price, $2.50. 


DYNAMOMETERS AND THE MEASUREMENT 
OF POWER: A Treatise on the Construction “ 
Application of Dynamometers ; with 4 Geeta 
tion of the Methods and Apparatus emp: iythet 
penearteg Water Power. By John J. ’ 


_B.. M. M. E., Professor of Mechanical 4 
gineering, Purdue University ; Autbor of 
can Edition Wilson’s ‘steam Boilers. 


In this little book of 215 pages, including 4 
copious index, the author treats the import 
ant subject of the measurement of pow by 
means of dynamometers in an exceeding! 
comprehensive and interesting manper, a 
the value of the work is further enbane 
by a concise description of the congtructia® 
and principles of action of the various pd 
of dynamometers employed, which, with 





very few exceptions, are now in uss 
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qhole subject is treated in the following 
order : Determination of driving power. 
friction brakes. Absorption dynamometers. 
Transmission dynamometers. Power  re- 
quired to drive lathes. Measurement of 
water power. 

Considerable of this subject has appeared 
ina series of articles recently published in 
the AMERICAN Macurnist. The convenient 
form in which these and much additional 
matter are DOW published adapts the whole 
forthe use of technical students, engineers, 
draftsmen, practical men and all others in- 
terested in the accurate knowledge of the 
amount of power absorbed by different ma- 
chines, and in estimating the cost of power for 
running various plants with economy and 
eficiency. Itis not only an excellent book 
of reference, but it is also one which can be 
udied with profit by those who are desirous 
of obtaining a knowledge of the construction 
of the various types of dynamometers and 
their practical application. It is published 
by John Wiley & Sons, 53 East Tenth street, 
New York. Price, $2. 





Tue JOURNAL OF THE AMERICAN SOCIETY 
or NavAL ENGINEERS for August contains 
very interesting and instructive articles con- 
tributed by prominent engineers. The sub- 
jects treated on are: An investigation of 
the mode of action ef ship-formed solids on 
the water in which they move. The chase 
of the ‘‘Itata.” Method of molding in loam 
and casting the cylinders for the cruisers 
“Qincinnati” and ‘‘ Raleigh,” at the Navy 
Yard, N. Y. Feed-water heating. Com- 
parison of the propellers of some United 
States Navy ships. Formula for propor- 
tioning riveted joints and calculating the 
width and thickness of butt straps for steel 
boilers. Trial of the paddle steamer ‘“ Ville 
de Douvres.” Experiments with basic steel. 
The whole forms a valuable contribution to 
technical literature, and should be in the 
hands of all engineers. 


E@gPIONS mp 
Ut SnsWERS. 


Questions of general interest relating to subjects dis: 
cussed in our columns will receive attention in this 
department. The writer's name and address should 
aways accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
_ they should be written on @ separate 




















(884) V. M. C., Saginaw,"Mich., writes : 
Please answer through your columns whether 
water containing 246 grains of salt and other 
matter, but principally salt, per U. 8. gallon, 
would be injurious to a boiler. The water 
hasa brackish taste, but does not create a 
thirst after drinking. .A.—It will be decid- 
edly injurious to the boiler, and the injurious 
effect may not only be aggravated by the 
kind of salt, but also by the nature of the 
other matter. 


(885) J. C., Bridgeport, Conn., asks: At 
what speed should a condensing engine with a 

gh pressure cylinder4 inches diameter, low- 
pressure cylinder 7 inches diameter, stroke 
Sinches, and with a steam pressure of 150 
pounds, drive a boat 40 feet long, 9 feet beam 
and 4 feet draught. of good model, with a 
Wheel 8 feet diameter and 6 feet pitch? 
Steam pipe is 1} inch, and exhaust pipe 2 
Inches diameter. A.—About 8 miles per 

ur, provided the steaming capacity of the 

iler is sufficient. Weshould advise you to 
teduce the pitch of the propeller. 


pie) E. J. B., Philadelphia, Pa., writes: 
fase inform me in what issue of your 
Paper a description is given of the method of 
tteating castings to make them smooth for 
€ use as patterns. A.—See answer to 
uestion 289, in our issue of July 14, current 
Yolume, 2.1 have been told by a party 
“4 4 cam can be so arranged about a crank- 
bs of an engine that there will be no dead 
bier, and that they had seen it in use on a 

= engine. The party could not de- 
It. Kindly inform me if you have 


“en or heard of it. A.—We have never 
seen nor heard of it. 


aan) H. R., Newark, N. J., writes: Iam 
may the impression that the English patent 
info ees have been reduced recently. Kindly 
seduati me through your columns when this 
The po Was made, and how much. 4.— 


new law goes into effect October 1 ot 


this year. The changes are only in the 
taxes, not in the first cost of patent. The 
total of taxes under the old law amounted to 
£150, Vs beh after the end of the fourth 
year. nder the new law the total amount 
is £95, beginning with £5 before the com- 
mencement of the fifth year, and increasing 
£1 per year until the patent runs out, mak- 
ing a saving of £55 in all. 


(388) E. E. R., ——, Pa., writes: Please 
inform me through your columns what the 
size of steam ports should be for an engine 
with cylinder 3 inches diameter and 6 inches 
stroke. A.—Steam ports 14x} inch; ex- 
haust port, 14x4 inch. 2. What should be 
the weight of fly-wheel? A.—About 50 
pounds. 38. Whereshould steam be cut off ? 
A.—About half stroke. 4. I wish to con- 
nect this engine to boiler placed 80 feet from 
it. In this case should I use a larger steam 
pipe than when the engine is placed close to 
the boiler? A.—Yes. 5. What size of 
steam and exhaust pipes should I use? A. 
—Steam pipe, % inch diameter; exhaust 
pipe, 1 inch diameter. 


(389) C. W. M., ——, asks: Will you tell 
me of some solution for washing the grease 
from nipples which have been cut with lard 
oil. We have been using a hot solution of 
sal-soda, but it is not entirely satisfactory. 
A.—The solution of hot sal soda is quite 
generally used for this purpose, and is 
usually satisfactory where it is ina kettle 
provided with means for keeping it hot by 
steam, and the articles are placed in a per- 
forated vessel, which allows of their being 
soused about in the solution. You do not 
specify in what particular the work is un- 
satisfactory, which, of course, lessens the 
chance of our being able to help you. Per- 
haps some of our readers have used some- 
thing better than sal-soda, and will tell us 
of it. 


(390) J. H. J., Harvey, Ill., writes: Please 
give me a rule or formula by which I can 
ascertain the size and diameter of packing 
rings for steam cylinders, also for air cylin 
ders. A.—We presume that you refer to 
piston packing rings. 
determining these sizes; experience is the 
best guide. In our answer to Question 382, 
September 8, current volume, we have given 
the size of cross-section for such rings. In 
regard to the diameter, we have been ac- 
customed to turn the cast iron rings, before 
they are cut, about one-quarter of an inch 
larger in diameter than that of the cylinder, 
me then cut enough out of the ring to 
spring them to the diameter of the cylinder. 
This answers well for cylinders up to 20 
inches diameter. For larger ones, the cast- 
iron piston packings should be turned some- 
what proportionately larger in diameter. 
A. E. Seaton in his Manual of Marine En- 
gineering recommends an excess of 1 per 
cent. of the diameter of cylinder. 


(891) E. 8.. ——, Pa., writes: I would like 
to have your opinion, as well as thatof your 
readers, on the following subject: Suppose a 
steam boiler has 7 holes # inch in diameter 
punched in the shell near one head; the holes 
are located in a circle whose diameter coin- 
cides with that of the boiler, and have about 
2} inch pitch. Now how much do these 
holes weaken the boiler? We will suppose 
that the holes have been closed by rivets. 
A.—These holes will weaken the sheet, but 
they will not weaken the boiler as a whole, 
because the strength of the boiler will de- 
pend on the strength of the riveted joints, 
which is less than that of the solid sheet. 2. 
Will these holes weaken the boiler more than 
two % inch holes 8 inch pitch for brass rivets? 
A.—No. 38. Will the same number of holes, 
same pitch with a 2% hole in the center, but 
reinforced with a plate , inch thick and 2 
inches wide all around the hole, be a source 
of weakness, andto what extent? A.—The 
24% inch hole, like the rivet holes, will weaken 
the sheet, but if the reinforcing plate is 
thicker than the boiler sheet and the width 
of the plate all around the hole is at least 3 
times the diameter of the rivet, the boiler as 
a whole will not be weakened, 


(892) W. A. R., Chester, Eng., writes: I 
wish to harden a cast-stcel roller 9'’ diameter 
by 22” long. ‘The surface ot this roller is 
covered with small projections of a pyramidal 
shape—}" square at the base and ,;" high. 
I wish the temper to be very even over the 
surface, and to be of medium grade. Can 
you give advice as to how to do this safely? 
A.—Such a job cannot be safely done ina 
forge or in any open fire. It should be 
heated in a mufile, and it is better also that 
this muffle should be part of a gas or other 
furnace if practicable. If you have not or 
cannot provide such facilities, it would be 
better to send the job to an establishment to 
be hardened where they have facilities for 
such work. In quenching, we should use 
pure rain water, and plunge the roll verti- 
cally into it to a depth of at least three feet, 
holding it there until the outer surface is 
sufficiently cool, after which it may be re- 
moved and submitted to a gentle heat until 
the temperature becomes uniform through- 
out. In making such a roll as this, it should 
always be considered whether or not it is 





practicable to make it in short sections in 





There is no rule for|® 


the form of rings to go on an arbor. Some- 
times there are reasons why this cannot be 
done, but where it is possible to do it, it di- 
minishes the risk of loss in hardening very 
much. 


(398) C. A., Toronto, Canada, writes: 
You have been kind in settling difficulties, 
and I thought you would help me out in 
solving a problem. I have just purchased a 
book on practical physics, by Steward and 
Gee, called ‘‘ Elementary Practical Physics.” 
The trouble is this: There are words or ab- 
breviations in the theory of the balance, such 
as cos, sin., tang., sec. Please explain 
what these words mean. A.—Cos. means 
cosine of an angle; sin., the sine of an angle; 
tang., the tangent, and sec., the secant of an 
angle. These are all trigonometrical func- 
tions, and you will find them explained in 
any elementary trigonometry. 2. Do you 
think this book is the proper one for a young 
machinist to study who wishes to learn de- 
signing and engineering ? A.—The book is 
undoubtedly a good one, but it is too difficult 
for you to commence with; there are much 
simpler ones. In our issue of February 19, 
1891, page 4, we have indicated a course of 
study for young machinists, and have also 
given the titles of suitable books. This 
course we believe you can easily follow, 
provided you make an earnest effort to do 
so. Of course, it takes considerable time 
and labor to go through this course, but you 
will certainly not regret it. 38. 1 have gone 
through practical geometry and projections. 
How much would the articles on practical 
drawing, published in your journal, help 
me? A.—They will help you to make work- 
ing drawings—a very important branch in 
engineering. 4. What is the cost of these 
papers? A.—$4.65, or single copies 5 cents 
each, postpaid. 


(394) R. T., ——, Pa., writes: I would like 
to inquire for the proper size of steam and 
exhaust ports, size of cam and travel of slide 
valve for an engine with cylinders 30 by 36 
inches, A,—The size of stam ports depends 
on the piston speed, which you have not 
iven. You can find the area of these ports 
by the following rule. Multiply the square 
of the diameter of the cylinder in inches by 
the piston speed in feet per minute and divide 
the product by 7,639; the quotient will be 
area of each steam port in square inches. If, 
for instance, the piston speed of your engine 
is to be 500 feet per minute, then the steam 


; 20? « 500 
t ares ll have t a 
port area will have to be 7,639 
te = 26.18 square inches. The 


length of ports is arbitrary, for large engines 
it is generally from % to 4 of the diameter of 
the cylinder. If now it is decided to make 
the ports 17.5 inches long then the width of 
. = 149, say 11 
inch. The travel of the valve will depend 
on the lap of the valve, and is ound by multi- 
plying the sum of the lap and the width ot 
the steam port by 2. If, tor instance, the lap 
of the valve is 1% inches then the travel of 
the valve will be (14 + 1%) K 2 = 64 inches. 
We presume that by the word ‘‘cam” you 
mean eccentric. The eccentricity of the 
eccentric will have to be one-half of the 
travel of the valve, making the throw equal 
to the travel, provided that there is no rocker 
with arms of unequal lengths interposed be- 
tween the ecceniric and valve. The width 
of the exhaust port is found as expiained in 
our issue of May 1, 1890; it is trequently 
twice as wide as the steam ports. 


(395) H. B., Philadelphia, Pa., writes: I 
have been employed at mechanical drafting 
for about a year and a half and am desirous 
of becoming a first-class drattsman, but on 
account of the lack of practical experience in 
a machine shop I find that it goes much 
against my success, As I am dependent on 
my earnings I cannot take a course in a ma- 
chine shop, on account of the low wages 
upon which I would have to begin, and for 
similar reasons I cannot go through a scien- 
titic course at college. hat books would 
you advise me to read, and what course of 
study to pursue in order that | may gain at 
least the principles or theoretical knowledge 
of molding, blacksmithing, pattern making, 
and such things that contribute. to my suc- 
cess? A.—In our issue of February 19, 1891, 
we have indicated a course of study relating 
to the theoretical branches, which, if fol- 
lowed, will greatly aid you in your advance- 
ment. For books treating on the practical 
branches of the business we should advise 
you to examine the books in the public li- 
brary and select such as will suit your pur- 
pose. Also follow closely articles from prac- 
tical men which frequently appear in technic- 
al journals, In time you will probably be 
frequently called into the shop, and this will 
give you excellent opportunities for observ- 
ing how work isdone, Compare this with 
what you have read and form your own con- 
clusions of the best way of doing work. If, 
in addition to this, you form the acquaintance 
of practical men with whom you can spenda 
part of your leisure time in a pleasant and 
profitable way by the interchange of ideas, 


ports will have to be 





you will lay up a fund of practical knowl- 


edge which will be extremely valuable to 
you. As you advance you may be able to 
lay some of your earnings aside, so as to en- 
able you to take a few years’ instructions in 
the shop, and thus acquire that practical ex- 
perience and knowledge which all draftsmen 
and engineers should possess, 
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Shafting Straighteners. J. H. Wells, Tampa, Fla. 
Forming Lathes, Mer. Macb.Tool Co., Meriden, Ct, 
Ideal Drawing Stands. M. C. Hammett, Troy, N.Y. 
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New lists of cutters. Brown & Sharpe. ; 
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For the Latest Improved Diamond Prospecting 
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a new alarm speed indicator. Send for circulars. 


25! ** Only Drill Press byilt on 

82// ‘Ko-rekt; principles, 

a7" Even if they come from Jersey." 

42" Gould & Eberhardt, New Ark, N. J. 


8. W. Card & Co., Mansfield, Mass., are puttin 
on the market a new line of stocks and dies, wit 
their patent adjustable dies and guide. S. A. Smith, 
23 S. Canal Street, Chicago, Ill., Western Agent. 

Patent Soliciting of High Class. 
D. Walter Brown, Counsel in Patent Cases, 
31 Nassau Street, New York. 
Send for Brief History of Patent Legislation. 


De Lamater Screw Propeller Wheel, made only 
by The Samuel L, Moore & Sons Co., Elizabeth- 
port, N. J., who have purchased from C. H. De 
Lamater & Co., New York, all their patterns, 
books of record, gauges, etc. Location and equip- 
ment well adapted for Heavy Steamship Repairs. 


‘“*Binders”’’ for the AMERICAN MACHINIST. Two 
styles—the ‘‘ Common Sense,” as heretofore sold by 
us, and mailed to any address at $1.00 each, and the 
* New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible. 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN Ma- 
CHINIST PUBLISHING Co., 2038 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
postpaid. Published by John Wiley & Sons, 53 East 
Tenth Street, New York. 
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Practical Details of Die-sinking—lI. 





By B. F. SPALDING. 





GETTING READY. 





The practice of forging in dies is by no 
means a novelty. Many years ago, iron- 
work was thus formed. In the description 
of a famous wrought-iron hinge, made in 
the 18th century, Mr. Crane, author of 
‘‘The Smithy and the Forge,” says the 
smith had top and bottom tools, in which 
were the impress of the ornaments desired, 
and that the striker would ‘‘ bump them 
up” wih a few blows of a 10-pound sledge. 
It is quite probable that such dies have been 
used from the remotest times; the use of 
them is one of nature’s suggestions. In 1786 
there was an unsuccessful attempt made in 
France to manufacture interchangeable 
muskets ; die-forging was one of the acces- 
sories relied upon to carry out the scheme, 
but so little were those who practiced it 
skilled in the business, that it was abandoned 
‘*on account of the number of pieces spoiled 
and cracked by improper swaging.” Cap- 
tain Hall is the author of drop-forging as 
now practiced ; he carried it into successful 





operation in the government works at Har- 
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per’s Ferry, in the early part of this century. 

The practice of drop-forging is increasing 
every year, and has become quite general, 
yet there are always some shops where it is 
new, and the sinking of the impressions and 
indentions in the blocks of steel, which are 
to be the matrices in which the plastic metal 
is to be formed is new in such localities, and 
information on the subject is welcome. A 
description of some methods by which this 
work can be done may bring out more valu- 
able suggestions. 

In such shops as have been mentioned, the 
facilities for doing this class of work are 
often quite primitive, and it is necessary in 
them to perform by hand the operations 
which, in more fortunate establishments, 
have for the last 35 years been more easily 
executed by machinery especially designed 
and made for die-sinking. 

There are two principal modes of die- 
sinking, one of which is by ‘‘typing,” and 
the other by cutting. By the first and prob- 
ably the original methcd, a piece similar in 
form to that which it is desired to produce 
is driven into the block which is to be the 
die—the block being softened by heat for 
this purpose. By the second method, the 
stock of the block is cut away until the exact 
shape of the impression has been scooped 
out. The first method requires the greatest 
artistic and technical skill to insure such 
perfect results as it is now necessary to ob- 
tain, and for this reason the second method 
—that of removing the stock by cutting it 
away—is the one most in vogue. 

Although no machine can exceed in beauty 
and accuracy the work which can be done 
by that trained and experienced craft of 
manipulation which we call ‘‘skill,” it is a 
fact that the me- 
chanic who knows Cc 
just what the work 





line lengthwise and one crosswise on the 
face of the lower die. Lay out lines on 
your upper die to correspond with these, 
measuring from the dotted sides of your 
dies, 

You may work from either side or either 
end, but it isa good plan to have a certain 
rule of your own to follow in this respect in 
making dies; it prevents confusion, and if 
you stick to it you never have to puzzle 
yourself about which side you laid out this 
or that pair of dies from. You will know 
that you laid out this pair just as you always 
laid them out. The double dotting or letter- 
ing enables you always to distinguish the 
upper from the lower die. 

Now you want a pattern, which is the 
model of the piece for which the die is to be 
sunk, not a model of the finished piece, but 
of the forging that is to come out of these 
dies. It will frequently pay to make such a 
model, even if you have the finished piece 
to go by, for it may save errors of calcula- 
tion which are liable to creep into allow- 
ances which are simply figured out. Dis- 
crepancies in a model may be detected, which 
in figures would escape observation. 

In making the model, first settle upon 
what amount of ‘‘draught ” is to be allowed 
for the metal to draw out of the die. ‘If the 
sides of the impression should be made per- 
pendicular to the face, the work would stick 
in the dic. About 5° from perpendicular is 
generally enough to allow. After the die 
has been worked for a while, the edges will 
batter or draw over, so that the work will 
stick, and then the edge of the impression is 
set back by the repairer ; the tendency, there- 
fore, is always to gain in draught as the dies 





wear, so it is not best to allow too much 
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without machinery. 

I have seen a man 

produce dies quickly and nicely with a com- 
mon edging machine, who would work long 
and earnestly at the vise to make dies which 
he never was proud of, 

Let us take a pair of dies, for av example, 
for making the piece shown in Figs. 1 and 
2, and follow the processes necessary to make 
them in a shop where only ordinary tools are 
available. The figures represent (1) the plan 
view of the piece lying on a block ; (2) the 
side view, with sections as indicated. 

The first thing to be considered is the 
fitting of the dies to the drop, or other ma- 
chine, where they are to be used, in order 
to be certain that the points which the im- 
pressions in each die are laid out and set 
off from may coincide when they are set in 
the die seats where they are to be used, so 
that the prints in the upper and lower dies 
may correspond. 

It is advisable, when convenient, to have 
the faces of the dies correspond in size all 
around. There is some advantage in having 
them of the same length and the same width, 
although measurements should be made 
from one side and one end, rather than from 
both sides and both ends, or from either 
promiscuously. 

The faces should be made smooth enough 
to wipe, and then the clean and bright sur- 
faces may be washed over with a saturated 
solution of sulphate of copper (bluestone in 
water). If the faces are clean when the 
solution is applied, they will be coated with 
copper, and can readily be marked upon 
with lines which will show distinctly. 

Put the dies together as they are to go, 
and dot with a prick punch the left side 
and front end of each die just as they stand. 
Put two dots in each place on the lower die, 
and one dot in each place on the upper die. 
With very little more trouble, letters may be 
used instead of this conventionalism. 





Take the dies apart, and lay out a center 


Fig. 1. 


draught at the start; sometimes even less 
than 5° is admissible, but if the work does 
not come out freely with 5° it may be 7°, 
for it is a serious injury to dies to allow hot 
work to lie in them forced up against their 
edges, as they then absorb heat rapidly, and 
cooling quickly afterwards, induces checks 
to formin them. Make the model to cover 
the draught. 

Having the model made, the next thing to 
provide is the profile template, which isa 
piece of thin sheet metal. If it is an ‘‘out- 
side” template, it is cut to the exact shape of 
a section of the model, on the line of its divis- 
ion, the part of the model on one side of the 
dividing line being to go into the upper die, 
and the part on the other side into the lower 
die. 

The dividing line, in many cases, will be 
the line on which molders would part their 
molds, the upper die representing the 
‘“cope,” and the lower die the ‘‘drag.” In- 
experienced die sinkers often have great 
difficulty in conceiving just how their die 
must look when it isdone. Not unfrequently 
the designer of the die also can catch a good 
suggestion from the same proceeding. It 
pays to getas clear an idea as you can of 
what you are about to make before you 
commence to make it. Drawings are easier 
made than molds, but one mold shows more 
than three drawings. It is easier to make 
changes in a sand or plaster mold than it is 
in a steel one. 

After an ‘‘ outside” template is finished to 
the proper shape, it is laid on the lower die, 
and adjusted to the position where it seems 
desirable to locate the impression, and the 
center lines of the die are faintly drawn 
upon it as it lies; these lines are then trans- 
ferred to the other side of the template, 
which is then laid on the upper die, guided 
by the corresponding lines there. It will 
then be seen whether the impression—if laid 


out on this plan—is as well placed in the 
upper die as it is in the lower one, or if a 
better arrangement can be made. If the 
present disposal is satisfactory, the lines 
across the profile are drawn permanently; it 
is laid on the lower die, by the lines, and its 
shape accurately marked off on the die. Be- 
fore removing it, it is well to dot it lightly 
with two prick punch marks, or the equiva- 
lent letter, on the front end, as a precaution 
against getting it on the upper die in the 
same, instead of in a reverse position side- 
wise, and to insure that it is not reversed 
endwise. 

A die cannot be sunk too nicely, but a 
workman may be too nice in sinking a die. 
The precautions herein mentioned are not 
too great—they will save time and mistakes. 

Some die sinkers prefer to use an ‘‘inside 
template” instead of an ‘‘outside” ; it may be 
more work to make it, but in some respects 
it is more convenient. A good inside tem- 
plate may be made from a piece of sheet 
steel—No. 17 or thinner=the thiuner the 
better if it is stayable. The sheet should be 
somewhat larger than the face of the die. 
Mark and cut it out in the proper position, 
and drill small pin holes just to the guiding 
edges of the dies; insert pins in these holes, 
and when you lay out your dies place the 
template on the die, shoving it up so that 
the pins will touch the guiding edges. This 
gives but a small chance for errors in laying 
out the impression. 

After the outlines of the profile are cor- 
rectly drawn on the coppered surface of the 
die, go over them witha fine prick punch, 
and lightly and very carefully dot them. 

The operations thus far described are gen- 
erally to be performed, whether the die is to 
be sunk by hand or by machinery; unless 
there are dies enough to be made to pay for 
originating a mother die or ‘‘former,’’ in 
which the guide-pin of the copying machine 
moves anda cutter moving simultaneously 
reproduces the generating form. Even then 
the work on the preliminaries is rather more 
than less than has been told. 

Thirty years agoa die sinker. was given 
this problem to solve, viz.: to devise a ma- 
chine which would do such work as to sink 
a pair of U. 8. musket hammer dies direct 
from the male former; in other words, to 
make a copying machine, the guide-pin to 
which should bear-upon and be led by the 
model hammer itself, in sinking both the 
upper and lower dies. ; 

A few years ago he informed me that 
the problem was solved. 




















The oil-mill at Terrel, Tex., is nearing comple- 
tion. 


Work has commenced on a flouring-mill at Claud, 
Texas. 


The erection of a flouring-mill at Queen City, 
Tex., is being discussed. 


A new shirt factory has been added to the indus- 
tries of Glassboro, N. J. 


The Common Sense Engine Co. has removed its 
entire plant from Springfield, O., to Muncie, Ind. 


The Columbia Power Company, near Farming- 
dale, N. J., will soon manufacture smokeless 
powder. 

The McNeil & Tinder Electric Company, at Win- 
chester, Ky., will need equipment for a general 
machine shop. 


Messrs. Leslie and Lorin Packard areto build a 
steam mill near their old water mill, at Highland, 
in Warren, Me. 


The Laconia Car Company, of Laconia, N. H., 
will increase its plant sufficiently to double its 
manufacturing capacity. 


The Genesee Fruit Company, of Bouckville, N. 
Y., is to enlarge the capacity of their barre! factory 
from 150 to 300 barrels per day. 


Coates & Co.’s tin-plate-mills, at Baltimore, Md., 
which were destroyed by fire several months ago, 
have been rebuilt, and will resume operations in a 
few days. 


The new boilers of the Fort Worth (Texas) Com- 
press Company have arrived, and are being put 
into position, and the company is prepared to doa 
big business this season. 

Anew silk factory is to be established at Oswe- 
go, N. Y., that will employ several hundred hands 
in the manufacture of both ribbons and dress 
goods, by Tietz & Strassberg. 











———— 
The Lehigh Company is building a 1,000-foot - 
tension to its West Superior (Wis.) coal dock, which 


will give it a capacity of over 460,000 tons, 


While boring for an artesian weil at Mount Ar. 
lington, Morris County, N. J., workmen struck a 
deposit of graphite, or black lead, which iss 
hard that it dulls and chips the drills. 


The Gage mill, on Fountain street, Pawtucket, 
R. I., will soon be put in operation by the Ameri. 
can Yarn Manufacturing Company. Many improve. 


ments have been made in and about the building. 


Owing to a very general improvement in the iron 
market, the steel works at Stowe, near Pottstown 
Pa., will increase its force of operatives several 
hundred men, andrun on double time, beginning 
August 24. 


The Boonton (N. J.) Iron and Steel Company jn. 
tends to enlarge its plant in the near future. 4 bar 
and merchant-mill will be erected where the old 
plate-mill stood. The repairs which the mill has 
been undergoing have been finished. 


W. Roodberg, of Worcester, Mass , who has been 
engaged in manufacturing razors for a number of 
years, is in Rockford, Ill., for the purpose of or. 
ganizing a company to operate a razor factory. It 
is the intention to organize a company with a capi- 
tal stock of $50,000. 


The Webster & Perks Tool Co., of Springfield, 
O., are quite busy on bolt cutters, some of which 
they are sending to Europe. Their reducing whee] 
for indicating steam engines, which we illustrated 
some time since, has also met with a very fayor- 
able reception. 


A stock company is being formed at Los An- 
geles, Cal., forthe manufacture of a new metallic 
vehicle wheel hub, the invention of Mr. Wells H. 
White, of Los Angeles. The intention is to manu- 
facture in one or more eastern cities, and to pre- 
pare for an extensive display at the World’s Fair, 


Geo. F. Archer, Jr., at his mill at Parks Pond, 
Clifton, Me., has sawn this season a considerable 
amount of long lumber, and about 500,000 chingles, 
He will soon saw out the frame for a house which 
he is to build this fall for hisown occupancy. Dur- 
ing the winter he will get out the timbers for a new 
mill, which he proposes building next season, 


The latest enterprise with which Isaac C. Atkin- 
son, the president of the Atkinson House Furnish- 
ing Co.,is associated, is the purchasing of the 
water power of the East Branch Falls, at Conway, 
N. H. Mr. Atkinson is a regular summer guest 
there, and he has in contemplation an electric 
plant to furnish light to North Conway, Intervale, 
Lower Bartlett and Jackson, 


The main building of the new shops of the Shep- 
ard Bridge Works Company, of Havana, N. Y.,is 
210x60 feet. It will have a wing of ample propor- 
tions at right angles. The interior wili be supplied 
with derricks, tram carsand other paraphernalia 
for handling iron, arranged with a view to con- 
venience and expediency. It is understood that 10 
hands will be employed in the new plant. 

A Vermont firm—Skinner, French & Co.—have 
purchased of J. Manchester Haynes, of Augusta, 
Me., the township in Franklin County, next south 
of Lowelltown on the C. P. Railroad, No. 2, Range 
5, and Will build a large steam saw-mill. The will 
will be about a mile from the Caswell station in 
Lowelltown. The boarding house and some other 
buildings are nearly completed, and the railroad 
company will put ina siding as soon as possible. 
The mill willbe ready for operation next spring. 


E. B. Estes & Sons, who have extensive wood- 
turning mills in Maine, New Hampshire und Ver- 
mont, are rebuilding their Farmington factory, 
which was destroyed by fire a week ago, and are 
putting up a building considerably larger than the 
one destroyed, and the same will contain fifty of 
their patent automatic lathes. Every lathe going 
into the new building will be an improvement on 
the lathes destroyed by the fire, and the new mill 
will have double the capacity of the old. This firm 
is the most extensive wood-turning house in this 
country. 


The Elmira Electric Dluminating Co. are build- 
ing a new plant at Elmira, N. Y., and have placed 
the contract for the iron roofs with the Berlin Iron 
Bridge Co., of East Berlin, Conn. The dynamo 
room will be 66 feet wide by 177 feet long, covered 
with the Berlin Company’s patent anti-condens# 
tion corrugated iron roofing, the floor space being 
controlled by a ten-ton traveling crane. The boiler 
room will adjoin the dynamo room and will be # 
feet wide by 75 feet long. When completed this will 
be one of the finest electric light plants in New 
York State. 


The business of manufacturing novelties and spe 
cial machinery, which was formerly carried on at 60 
and 62 Murray street, New York, by Mr. John M. 
Lambert, will in future be conducted by the Joba 
M. Lambert Manufacturing Co. Mr. Lambert will 
remain in charge of the affairs of the new com 
pany. The business of manufacturing electri 
appliances and experimental work which has bee? 
carried on by J. Jones & Sons at 39 Vesey street, 
New York, will be combined with that of the Joba 
M. Lambert Mfg. Co., though the office and store 
of J. Jones & Son will continue at 39 Vesey street. 

Wheeler; Campbell & Co., of Glasgow, Scotland, 
are starting a lace factory at Columbia, Pa. “_ 
the title of the Columbia Lace Co. Two brie 
buildings, each two stories high, and a boiler house 
are being put up, giving altogether about 5) : 
square feet of floor space. The Scotchmen hav! 
brought over their lace-making machinery per 
they say such machinery is not yet made in # 
country, but the bleaching machinery and the 
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ersand engines are of American make. The pres- 
ent buildings have room for 12 sets of machinery, 
andthe mill is expected to employ about 300 per- 
sons. : 

A factory at Sherman, Tex., manufacturing seam- 
Jess bags, has proved a great success. Six bales of 
cotton are used per day, and the output is 3,000 
fnished bags. The most improved machinery has 
peen used in equipping the factory, and includes a 
complete electric light plant, and a ventilating 
system arranged so as to drive cool air throughout 
the buildings in warm weather, and warm air in 
the winter. Another establishment in the same 
town is making cotton seed-oil. The company 
controlling this are now erecting a larger mill, 
which will require over 400 tons of cotton-seed per 


day. 


Machinists’ Supplies and Iron. 














New York, September 10, 1892. 


Jron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $15 to $15.50; No. 2, 
$14 to $14.50; Gray Forge, $13 to $14. Southern 
prands of good quality are obtainable at $14.25 to 
$15 for No. 1 Foundry; $13.50 to $14 for No. 2; 
and $12.75 to $13.50 for Gray Forge. 

Scotch Pig—Coltness is quoted at $21; and $20.25 
for Eglington. 


Antimony—The market is dull and lower. We 
quote L, X.. 1144c. to 11%c.; Cookson’s, 12c. to 
1244c.; Hallett’s, 104c. to 10l4c. 

Copper—The market is quiet, and quotations are 
nominal. Lake Copper can be bought at 11%e. in 
round lots. Casting Copper is held at 105¢c. to lic. 

Lead—There is no important cnange in the mar- 
ket. Some business is reported at 4.17\éc. for car 
lots, but the general quotations are 4.15c. to 4.174éc. 

Lard Oil—Prime City is quoted at 62c. to 68c.; 
Western on spot at 61c. 

_ Spelter—The market is quiet. Holders are quot- 
ing 4.70c. in a nominal way. 

Tin—The market is steady, with no change in 
quotations of 20 25c. 


* WAN TED* 


** Situation and Help” Advertisements only inserted 
under this head. Rate 80 cents a line for each inser- 
tion. Seven words make a line, and the address as 
desired to — should be included. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 

Wanted—Agentsin every shop for machinists’ fine 
tools, sliding calipers, ete. E.G.Smith,Columbia, Pa. 


Wanted—Position as foreman boiler maker; ref- 
erence furnished. Foreman, Am. MACHINIST. 


Mech draftsman, good designer, wants situation. 
Address Box 71, AMERICAN MACHINIST. 

















Machinist and draftsman, 15 years’ experience, 





wants pos. as foreman. A. B.C., AM. Maca. 


Mechanical draftsman desires position; refer- 
ences. Address Box 72, AMERICAN MACHINIST. 


First-class draftsman, having practical experi- 
ence on land and ‘sea, desires ‘position; not con- 
stantly at board pref’d. Reliable, Am. MAcHINIST 


Wanted—Position by designer of hydraulic ma 
chinery and tools; 8 years draftsman, 8 machinist 
and tool maker. Box 68, AMERICAN MACHINIST. 


Wanted—Foreman for brass finishing dep’t of 
brass works for steam & water goods; only men of 
exp. need apply. Box 80, AMERICAN MACHINIST. 


Wanted —Exp. foreman for med. size mach. shop 
and foundry doing gen. jobbing; state age, experi- 
ence, wages and references. Maryland, Am. Macn. 

Wanted—Three planer hands, 3 lathe hands, and 
2 floor hands, all first-class men. Sioux City En- 
gine Works, Sioux City, Iowa. 


Wanted—Two good machinists and two molders 
for dry and greensand molding. Apply or address 
to Kenney & Co., Scottdale, Pa. 


Wanted—Position by young man having experi- 
ence as machinist and tool maker; 7 years’ a tore- 
man on aut. mach. & mach. tools, Box 88, AM. Maca. 


Wanted—Five good non-union machinists at once 
to take the places of strikers; strike not on account 
wages. Jenney Electric Motor Co. ,Indianapolis,Ind. 


Position wanted as foreman or machinist; 14 
years successful exp. in Germany and this country. 
H. Froehlich, 444 Norwood Ave., Cleveland, O. 


A practical experienced erecting engineer desires 
position as superintendent on the erection of heavy 
machinery or new plants, mill-wright work, etc. 
Box 81, AMERICAN MACHINIST. 





Wanted—First-class mechanical draftsmen. Ad- 


dress Box 82, AMERICAN MACHINIST. 1 


A pattern maker wishes a position; some south- 
ern State preferred; will accept any good offer; is 
a good workman; steady, sober and reliable. Ad- 
dress C. H., care AMERICAN MACHINIST. 

Wanted—By pattern maker, exp. and reliable, 
steady pos. and good class of work; would take pos. 
in tech. school as instructor in pattern making and 
fine wood-work. Robert Rockwell, Lynchburg, Va. 


A practical mechanical engineer, well up in en- 
gine, boilers, machinery, and possessor of my own 
steam indicator, is open for engagement; best of 
references. Box 78, AMERICAN MACHINIST, 


Wanted—At once, 6 mech. draftsmen of exp.; no 
others need apply. Apply, stating age, experience, 
and wages expected, to Western Avenue office 
of Thomson-Houston Electric Co., Lynn, Mass. 


Young man of 23 with three ped experience in 
machine shop work—bevel and spur gear cutting 
especially—and three years as manager small mfg, 
business, including experimenting, designing, 
drafting, etc., wants to make a change from pres 
ent employment to small machine shop as drafts- 
man, and where business experience can be utilized 
if required. Box 79, AMERICAN MACHINIST. 


Wanted—Foreman for our steel plate blower 
depart.; one who has had experience at boiler or 
heavy sheet iron work; must be thoroughly compe- 
tent to handle gang of 50 men at work to best ad- 
vantage; state fully all your experience and length 
of time you have occupied the different positions 
you offer as references; also what salary you 
ay expect. Address Buffalo Forge Co., Buffalo, 








other similar tool. Send for circulars. 





pesos eSeseseSeSesee 


Bradley Hammers. 


If you plate, draw, square, taper, swage, collar, spindle, or do any manner of die forging 
in iron or steel, a BRADLEY HAMMER will soon pay for itself, by what it will save over any 


BRADLEY & COMPANY, Syracusz, N. Y. 
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Machinery Pattern Making. 


P. S. DINGEY. 
376 Illustrations. 12mo, Cloth, $2. 


JOHN WILEY & SONS, - New York, 


MAACHINERY 
For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 


RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Ct. 


f 








HACKNE 
HAMMER 


Meet all requirements more 
fully and satisfactorily than any 
other of its competitors. 


INVESTIGATION IS NOT COSTLY. 
INVESTIGATION IS CONVINCING. 


WRITE FOR @ATALOGUE TO 


THE HACKNEY HAMMER CO. 


20 Johnson St., CLEVELAND, 0. 








DTEEL 


60,000 





FROM 1-4 TO 15,000 LBS. WEIGHT. 
True bo oateera, sound, solid, free from blow-holes and of great 


Steongee and more durable than iron forgings in any position of 
or aay perio whatever. 


FTS and 50,000 GEAR WHEELS of this steel 


ers, Piston-Heads, etc., for Locomotives. 
TEEL CASTINGS of every description. 


now running prove this. 
Crossheads, Rock: 
Send for Circulars and m .... to 
CHESTER STEEL CASTINGS CO. 
Works, Chester, Pa. Office 407 Library St., Philadelphia, Pa. 





HUGO BILGRAM, 
440 N. 12th St., Phila., Pa, 
Maker of all kinds of 


>MACHINERY. 


yp MeWa" Special facilities for Accurate 


CY Tm Work. 
ay: 








evel Gears cut theoretically 
Mn correct. 


CASTINGS FOR HIGH SPEED 
ENCINES. 








Cylinders 6x734 ; 4x44 ; 8x814; 2x3; with Castings 
for Brasses. and Cast Steel Crank Shaft, Connect- 
ing Rod and Rock Shaft. 


T. SHRIVER & CO., 


_ 333 E. 56rn Sr. NEW YORK. 


PATENTS 


TRADE-MARKS, CAVEATS, COPYRIGHTS. 


aaa model or sketch for free advice as to patentability. 
information in my fifty page book, FREE. 


SAML. C. FITZGERALD, Atty., 
1003 F Street, - = WASHINQTON, D. O, 


THE STANDARD REVOLUTIONS COUNTER 
A. B. PITKIN MACHINERY CO. 


Provipence, R. | 














Registers 2,000 
Revolutions. 










[corrivateicuron® svracuseniy 3 


Shih lhe 


ex MACHINISTS” SCALES, 


Wot END GRADUATION. 
consi stattuiananrtin: sean Poke 
OFFIN & LEIGHTON, SYRACUSE. N. Y. 


ENGINE CASTINGS 


. %, 4, %, 1 ano 2 HORSE POWER 
0h Speed, Upright, Horizontal, Marine. 


ILLUSTRATED BOOKLET FREE. 











*L.WEED& CO., 106-108 Liberty St., N. Y. 





























SEND FOR GATALOGUE. 
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MANUFACTURERS OF 


MACHINISTS’ TOOLS. 
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MENTION THIS PAPER. 





SMOOTH -: 


STEES.TUBE 





ohnS.Leng’s Son & Co. New York. 





Wen orverinc new Toots Insist 
UPON HAVING VANDERBEEK’S 
CountersHart. Some or THE LARGEST 
SHOPS ARE TAKING THE 
OLD CouNTERSHAFTS OUT AND PUTTING 
OURS IN THEIR PLACES. 


THE STATES MACHINE CO., 
HARTFORD, CONN. 


bt, WAY 


FOR BENCH AND FLOOR USE, 8 SIZES AND STYLES. 
A new idea. A time saver. A tool to take the place of 





the devices in present use for balancing pulleys, armatures, 

cinery in general, 
Spirit levels attached. Sub- 
Send for circular 


SHER, South Bend, Ind. 


cutter heads and rotary parts of mac 
Ways are chilled and ground. 
stantial, accurate, cheap. 


N. P. BO 


THE TOWNSEND FOUNDRY «> MACHINE SHOP 


Machinery and Machinery RUFUS K. TOWNSEND, Prop. We are Open to Contract 


Castings 
OF ALL KINDS. 
PATTERN MAKING 
And Job Work Desired. 


ALBANY, N. Y. 


Send for Gear Catalogue. 


FOR 
SPECIAL MACHINERY. 


GEARING A SPECIALTY. 
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BETTS MACHINE CO., 


WILMINGTON, DEL. 


MACHINE TOOL BUILDERS, 


IMPROVED PATTERNS! LATE DESIGNS! 














- “ASB E STOS: 


ASBESTOS 

mm SECTIONAL 
PIPE 

COVERINGS. 


“« 
te 


Non-Conducting Coverings for Steam and Hot Water Pipes, Boilers, eto. 


ASBESTOS BOILER COvERnRiwces. 
H. W. JOHNS MANUFACTURING COMPANY, 
H. W. Johns’ Asbestos Miliboard, Sheathings, Building Felts, Fire-Proot Paints, Liquid Paints, 





Asbestos Roofing, Etc. 


87 MAIDEN LANE, N. Y. 


Jersey City, Gnicaco. Pritaoetenia, Boston, Arianra, Lonoon. 
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Wanted—lIst-class man, successful in managing 
men, and thoroughly acquainted with screw ma 
chine work, to take superintendence of a ma 
chine screw factory in Western city. Address 


Queen City, AMERICAN MACHINIST 





y+ MISCELLANEOUS WANTS 

Advertisements will be inserted under this head at 
85 cents per tine, Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue. inswers addressed to our care will 
be forwarded, 


each insertion, 


Cheap 2d-hd lathes & planers. S. M. York,Clev’d, O. 
Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 
Presses,Wire Form’g Mchy. Am.Tool Wks,Clev,O 
Bolt Cutter Heads a Spec’y. Am. Tool Wks. 
Best Bolt Header in the world for $50, 
C. H. Baush & Sons, Holyoke, Mass 

Engines, special and gen. mach’y designed; ideas 
developed. <A Jacobi, 136 Liberty St., N. Y 
perfected; drawings, patterns and ma 
chines made to order. S. Carey, 17 Broadway, N. ¥ 

Special machinery designed and built. C. F. 
Langston & Co., 70 N. 4th St., Philadelphia. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. 0. Chase, Newark, N. J. 


Clev..O. 


Address 


Designs 


Design & superintendence of mach’y. Drawings, 

etc., made, Claud Mantle, 598 E. 134th St., N. Y. 
Screw cutting lathe 9x54”, with tool and vise, 

$47; cost, $150. Box 229, AMERICAN MACHINIST. 


Wanted—A specialty to manufacture either heavy 
or light work. We have splendid facilities. Address 
** Manufacturers,”’ Rockford, II. 

For Sale—Half interest in a machinery business, 
established in Boston twenty-two years; this is a 
chance of a lifetime. Lock Box 5, Roxbury, Mass 

For Sale—A_ well-located shop down town New 
York, suitable for brass and light machine work. 
J. Jones & Son, 39 Vesey Street, New York. 

Wanted—Hardware specialties to build. Send 25 
cents for ‘‘ Eureka Knife and Shears Sharpener.”’ 
W. A. Smith & Co., 227 Eddy Street, Providence, R. I. 

sound volumes for 1891. Weare now prepared 
to take orders. Price, $4.00 per volume; express 
charges payable by purchaser. Address AMERICAN 
MAcHINIsT, 203 Broadway, New York. 


We will pay 25 cents each for copies of the 
AMERICAN MACHINIST Of December 25, 1886, issue ; 
must be unsoiled and in good condition. AMERI 
CAN MACHINIST PUBLISHING COMPANY, 203 Broad- 


way, New York. 


Special, experimental or other light machinery 
manufactured. Best equipped shop in the West for 
fine work. Manufacture one of the best hollow 
spindle bench lathes for the tool room or for manu 
facturing. Write us. Moseley & Co., Elgin, Ill. 


The undersigned bave decided to confine them- 
selves exclusively to the manufacture of their auto- 
matic engine, and offer their patterns and general 
jobbing trade forsale; jobbing trade amounted to 
$93,000 the last twelve months; a splendid chance 
fora good mechanic to start in with a permanent 
and good paying trade. Address J. H. McEwen 
Mfg. Co., Ridgway, Pa. 





MACHINE TOOLS 


IN STOCK. 
LATHES. 


All sizes of FLATHER. 
3LAISDELL. 
FIFIELD, 
One each, 14''x6 
One 78x15 


“é se 


and 24'x12’ Fircnsura. 


SELLERS. 


PLANERS. 


All sizes of Wurrcompn. 
LATHER, 
One each, 380 'x8' and 36''x8' PEASE. 


DRILLS. 
All sizes of PRENTICE. 
ee BLAISDELL. 
CINCINNATI RADIAL. 
One 8” NEWTON SLOTTER. 


All sizes of HENDEY and GouLD SHAPERS. 
WRITE FOR PRICES. 


HILL, CLARKE & CO., 


156 OLIVER ST., BOSTON, WEASS, 
CHICAGO BRANCH, 12 and 14 South Canal Street. 


One 5 


FOR SALE. 


THE FOLLOWING LIST OF 


Second-Hand Machinery in Stock, 


MODERN STYLE, in first-class run- 
ning order, WILL BE SOLD LOW. 


Lathe, 60 in. swing, 20 ft. bed, heavy pattern, back 
geared, face plate 57in. diam. Very low price 
Special Lathe, 60 1n. swing, for boring, turning and 
facing; has two tools, boring attachment, facing 
attachment for 60 in. work, and complete with 
#2in. chuck. Used six months. Al order. 
Key-seating Machine, for large and small wheels, 
can be used as a portable or stationary. 
ifendey 15 in. Shaper Good order. 
Lincoln pattern Milling Machines. Good order. 
Fitchburg Shaper, 14in. stroke, traveling head with 
vise, latest pattern. Used six months. A1 order. 
Slotting Machine, 8 in. stroke, with automatic cross 
side and circular feed Al order. 
Lathe & Morse Planer, 24 in.x8 ft., late pattern. A1, 
Jones & Lamson No. 11 Screw Machine, with 2% in. 
hole, clutch gears, chasing bar, automatic feed 
on turret, Complete with chucks and tools. 
Al order. 
Boiler Bending Rolls, improved style, 8 and 10 ft. 
Kiveting Machine, 60 in. gap, for boiler and bridge 
work, complete overhead hoisting rig, with 
cross and side movements, and large assortment 
of dies in good order. 
sarge stock of Lathes, Planers, Shapers, Drills, 
etc., both new and second-hand. 


J. J. McCABE, 
68 Cortlandt Street, 


NEW YORK. 


SUCCESSOR TO 


E. P. BULLARD’S 


N.Y. Mach’y Warerooms, 





SECOND-HAND AND NEW MACHINERY. 


ON HAND. 


10 ft.x10 ft.x16 ft. Planer. 1 Head 

72 in. X48Kx30 ft 3 Heads 

72 in.x48 Ft.x2I1 ft do $} Heads, Detrick & Harvey, new 
62 in x48 in xt? tt do 1 do 

4 in. x42 in xb ft. do 2 do 

46 in. x38 in xso ft do > do 

Min. xs in xl2 ft do 1 do 

36 in x38 in xs ft do Powell Al 

30 im. x30 in x] AR ft.do 1 Head 

26 in. x26 in. x6 ft do 1 do 

25 in. x24 in x6 ft do 1 do 

22in.x2l in.xh ft do 1 do 

50 in.x30 ft. Bed Triple Geared New Engine Lathe, 
Kin .x22 ft. do do do do 
42 in.xl7 ft. do Al do do 
36 in x24h¢ ft New Haven do do 
30 in x28 ft D.W. Pond Shafting Lathe 
26 in. x2h ft Db. W. Pond Engine do 
2 in.xl2, 14, 16, 18 ft. Bed New do do 
28 in X12, 14, 16, 18 ft. do do do do 
1 in.xl0, 12 ft do do do dc 
20in.x 74) & & ft. do 2d Hand do do 
ISin.x 6,7 &8 ft do New & do do do 
I7 in.x & ft do do do do 
16in.x6& 8 ft do do do do do 
Loin. x 6X8 ft do do do do do 
4 in.x 6 ft do do do lo 


do 
Car Axle Lathe, Bement 


+& 12in. Stroke Slotters 

15, 16, 18, Yin. Crank Shapers 
24, 26 & S00n. Geared Shapers 
20, 22 24, 28, 30. & 36 in. Drills 


Bolt Cutters 
2 Garvin No 4 Millers, Al 
1 Brainerd No Miller, Al 


No. 5 Stile ired, Al 


GEO. PLACE MACHINE CO., 


120 BROADWAY, NEW YORK. 


LOOK AT THESE BARCAINS IN 


SECOND-HAND MACHINERY. 


ENGINE LATHES. 
26 in. x 8 ft. Blaisdell, raised to 36 in., Com- 
pound Rest, rod fee}. In good order. 
16 in. x 6 ft. Hatfield, Kise and Fall Rest. Good as new. Cheap. 
15in. x 6 ft. Blaisdell, Rise and Fall Rest, 5 in. 
three Jaw Universal Chuck, fitted, Lathe 
Tools, 
20 in. x 6 ft. Bullard Turning Lathe, Plain Rest, 
faper Attachment 
x 4 ft. Reed, Back Geared Turning Lathe 
Rise and Fall Rest. 
PLANERS, 
#2in. x 86in. x 12 ft. Gleason, one Head on Rail. Good as new 
380in. x 30in, x 8 ft. Hewes & Phillips, one Head 
on Rail A tine tool 
24 in. x 244in, x 5 ft. Whitcomb 
MISCELLANEOUS. 
24 in. Sliding Head, Wheel and Lever Feed 
Quick Return Drill Press. Good as new 
6-Spindle Garvin Drill Press Good as new 
4-Spindle Pratt & Whitney Drill Press. Al condition 
16 in. Hendey Geared Friction Shaper. Good order 
Yin, Gould & Eberhardt Crank Shaper. Goo 1 order 
Iwo Pratt & Whitney Lincoln Millers Good order 
2-Spindle Ames Profiler Good order 
One Merritt Back Geared, Heavy Miller, Over 
hanging Arm, 36in.x 12in.Table,4 “TT” Slots. Good order 
20 in. x 6 ft. Bullard Chuecking Lathe, Kack Geared 
Automatic Turret with Power Feed Al condition 
No. 3 Cincinnati Universal Miller, Rack Cutting 
ind Vertical Attachments, lot of Cutters 
15in. x 7 ft. Square Arbor Fox Lathe, Chasing 
Bar, Set Over Tail Stock, Compound Slide 
Rest and Chuck Good order 
Nearly 500 other new and second-hand tools in stock. Write 
for full list and prices. 


THE GARVIN MACHINE COMPANY, 


CANAL AND LAIGHT STs., NEw YORK. 


Good order, 
Al condition 


12 in. f 
Al condition 


Good as new 
Good order 


Good as new 











POWER OR HAND PLANER, 


FOR MODEL MAKERS, EXPERIMENTAL WOBE, &o. 


Has all the Improved Features Usually Found on High Grade 
Planers, and is Capable of Doing the Best and Finest Work, 


SJ0013g UOISZuUIUSEM 8! 


“OO 8 NOSNIWIIA ‘f *v 


AS G3YNLIOVINNUW 
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FRICTION CLUTCH PULLEYS 
and CUT-OFF COUPLINGS. 


THE WooDcocK CLUTCH 


Simplest and bestin the world. Address 


ALLENTOWN FOUNDRY & MACHINE CO., 
ALLENTOWN, PA. 















SwWwWIvEL BASE, 
OFFSET JAW VISE. 
| D Specially adapted 
, for drill press work 


where chucks cannot 
be used, and equally 
good for special or 
regular bench work. 

» Send for catalogue 
of full line of the most 
improved designed, 
and best finished ma 
chinists’, plumbers’, 
coach makers’ and 
pattern makers’ vises 
and small tools. 


MFC. CO., 


PA. 





HOLLANDS 


ERIE, 











THE DEANE 


OF HOLYOKE 


TEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


CUTTER BLANKS 


OF THE FINEST STEEL, 


ANNEALED. 


FOOT AND LATHES 


POWER 


for ELECTRICAL and EXPERIMENTAL work 
for TOOL-MAKERs, GUNSMITHS and GENERAL 
MACHINE SHOP WORK. Elezgantin design and | 

superior in construction. The cheapest in the N 


market, quality considered. Write for Catalogue ) | 


and Special Discounts to vy 
THE SEBASTIAN-MAY CO., AMiensa}. 
SIDNEY, OHIO, U.S.A. —_————_ 


MACHINE RELIEVED TAPS.-—FINEST MALE. 

Also DIES, REAMERS, SCREW 

PLATES, BOLT CUTTERS, 
DRILLING MACHINES, 

PUNCHING PRESSES, &c., 


MANUFACTURED BY 


WILEY & RUSSELL MFG. CO., GREENFIELD, MASS. Send for New Catalogue. 








<Y 
0) 


PITTSBURGH. 
Cxicaco 
New York 
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SEBASTIAN LATHE CO., 


43 & 45 Central Ave., Cincinnati, Ohio. 

For General Machine ani 
Jobbing Shop, Electrica! 
and Experimental Work. 


MANUFACTURERS OF 


9 to15 in. 


Modern Designed —— 
i SWING. 
Eb! N 


Foot or Power, 


MACHINISTS’ TOOLS & SUPPLIES. 


—_—_—_——- 


Catalogue Free. 


Engine and Speed 


LATHES. 


R. MUSHETS 








How to get the best results with **R. MUSHET’S SPECIAL 
STEEL.” Greatly increase your speeds and feeds ; then compare 
the work you turn off with that done by any other known Stee! 
This will make the first cost of ‘‘ Mushet’s’”’ look insignificant 


B. M. JONES & CO., 


SPECIAL, Sole Representatives in the United States. 
AND STEELS 11 & 13 Oliver St., BOSTON, MASS. 
TITANIC. s 143 Liberty St.,. NEW YORK. 





SEND FOR CATALOCUE. 


STER MACHINE SCREW CO. 


=F ANY 







FOR 
Toots, | ALL KINDS IN STOCK. 


Manufactory, SHEFFIELD, ENG. 
DRILLS, Chief Am. Office, 91 JOHN ST., N.Y. 
DIES, &c.] wm. jessop & SONS, LD. 





- a as AN 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc. 


CLOUCH’S 
Combination Gear Cutters. 


One pair cuts a pitch from 12 to a 
rack, inclusive. Of variable shape a 
interchangeable. These cutters are k« 
in stock and orders filled prompt 
>pecial cutters and sizes made to ord: 
promptly. For descriptive circu! 
prices and discounts, address 

R. M. CLOUGH, 
TOLLAND, CONN. 


FRISBIE FRICTION 
PULLEYS » CLUTCHES. 


Wears | THE D. FRISBIE CO., 


114 LIBERTY STREET, - NEW YORE. 


 MENNTIIVE RNEE DRILL 











SOFT GRAY IRON CASTINGS. 


From \% oz. to 1000 Ibs. Small Castings a 
Specialty. Light machinery wanted to build. 


ONTARIO IRON WORKS 


CANANDAICUA, N. Y. 














Te 
ac ULAS 


NARRAGANSET 


BOX 1008 PROVIDENCE,R.I. 











American Standard Gauge & Tool Works, 











WILMINGTON, DEL. 
Makers of Implements for : 
Standard Measurements. | Both hands to handle work 

Double capacity over old plan 


SEND FOR CIRCULAR. 


BRADY MFG. CO. 


83 Washington St., Brooklyn, N. Y. 


\CHINE 


-E-P-BULLARD: 
~~ PROPR: 


BRIDGEPORT: 
CONN: 


Flat Bar Gauge. 


JAS. A. TAYLOR & CO. 








Crescent Gauge, 
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AMER ICAN 


NICHOLSON FILE COMPANY, 


a CE, KR. I. 


FILES AND RASPS 


FOR EVERY VARIETY OF WORK. 


BERLIN IRON BRIDGE CO, 


Office and Works: 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K, FIELD, Vice-President. 
FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary. 























The above illustration is taken direct from q photograph, and shows the construction of an Iron Build- 


ing designed and built by us for The Newport News Ship Building & Dry Dock Co., at Newport 
News, Va., and is used by them as a Machine Shop. The photograph was taken look- 
ing diagonally across the building. to show the Traveling Crane and the Gallery. 
The building is 100 ft. in width by 300 ft. in length, the central porti »n being 
50 ft., and the wings each 25 ft. in width. The wings are made two 
stories high. The central portion is controlled by a travel- 
ing crane, and the wings by jib cranes. 


SEND FOR ouR- ILLUSTRATED CATALOGUE. 


THE INGERSOLL MILLING MAGHINE GO., Rockford, Ills, U.S. A. 


SLAB MILLING cams WILLING GUTTERS 
MACHINES 36 in. | ANY WIDTH OF FACE, 


Square, very heavy ANY DIAMETER, 
and powerful. FOR 


SPECIAL MILLING MILLING STRAICHT 
MACHINES FACE OR IRREGULAR 
Designed and Built. SHAPED WORK. 








Pat. Dec. 24, 89. 





















7 4s me | Y PJ 
MACHINIST 13 
— 7 
| Cc. W. LE COUNT, 
BROUILLARD & JONES TOOL CO., i ggg 
275 MAIN SrT., ein ste MASs. REDUCED PRICE OF LE COUNT’S 
a HEAVY STEEL DOG 239 
pon Yo. Inch. Price. S3e 5 
| Dies, Punches and Special Tools, 1, ent enh 
GF f.2d, eee 
ALSO EXPERIMENTING ON FINE MACHINES. BE $0 BR. 60 Sk gS 
— Tee, ee ee We. Gi .ccc 98. Weot ess 
Estimates Given Freely. SSc 64 i Baez ome 
Bee Sed oes: 03-8 3 = 
oe 7 118.. 80 re Gg 
POs 8...11-4 R405 
2S 9....138 95 ons sae 
24648 10....11-2..... 06 AGe & 
ae il ee * Op Bee a4 
. Bg q 1. 2 Ll ae gS 2S 
We refer to well-known men and establishments in Pei 818. 1a Bes _ 
the machine trades for whom we have done business. e38 MB s5B os s050s SO .— 
Epitome of the World’s Patent Laws and Statistics MR Bee tamed | 10 e° se & & 
Sent Free on Application. ae eer oe 2.7 - ace 7 
as 19 SBas5 
F. W. BARKER'S PATENT AGENCY, GS Bi seoribe meds © = 
= 20 (ext 5 1-2 4.00505 
(Registered English Patent Agent, according to Act i 21 (ext.) 6 5.00 = ave 
of Parliament.) One Small Set of 8—by 14 inches to 20 inch, $ 6.25 
THE BENNETT BUILDING, 93-99 NASSAU Si... W.Y, | One Set of 12—by 14 in. to 2in. continued by 1 Qin, to4 in. 13.25 
Monument Chambers, King William St., London, B.C, Fng land. a hg Png = Ak HAS. CHURCHILL & 00. 





iG 


LELAND, FAULCONER & NORTON CO. petro, Wich 
FITCHBURG MACHINE WORKS, 


FITCHBURG oo =) ENCINELATHE 











AND OTHER METAL-WORKING MACHINES, 
SEND FOR FITCHBURC, 
CATALOGUE E. "48-inch Planer. MASS. 














‘ay ) & SR ; =A 
me eee 


NEW YORK 














iN C 0. FOR 

. \\ ain ln Light Belts. 
> \\ | Drawing Materials, JOHN (ROYLE & SONS, 
WS Surveying Instru- senennene 
a. ments, &c. 








BRASS AND BRONZE CASTINGS 


A SPECIALTY. 


. By a molder of 50 years experience, Castings guaranteed 
' ross-section F apers. Catalogue to professional people op true to pattern, Get my prices, 


application. GEORGE HIBSCH, 4 1-2 Plain St,, 


MACHINISTS, 


Paragon Drawing Instruments, Extra and Best Qui ality, 
German Drawing Sossaueeen. Parag n, Duplex, Univer- 
sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 
Triangles, T-Squares, Slide Rules, Standard Profile and 


Albany, N. Y. 


Almond Drill Chuck 


Sold at all Machinists’ 
A Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington bt. 
Brookiyrn, N.Y 








Write for Circular of 





tp 





COMBINATION ~—- ggg CALIPER AND DEPTH GAUGE, 
Price, $2.50. « SLOCOMB & CO., Prov., R. I. 











THE AERATED FUEL COMPANY'S SYSTE 


Gives the best oil fire. Does not increase insurance. 200 plants in use, for 50 varieties of work. Forging and Tempering a Specialty. Send for Catalogue to Vy 
W.8. COLLINS, 45 ard 46 Drexel B’Ild’g, New York. GILBERT & BARKER MFG. CO., General Agents for the U.8., SPRINGFIELD, MASS, 





We have reached the limit in 





> WM. LODGE, President. 
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Sizes 20 in., 26 in., 30 in., 36 in. and 60 in. 
will give you better value for the money than any tool you are using. 


OHIO MACHINE TOOL 


PULLEY LA’THES. 


rapid production of Pulleys round and true. 
PATENTED FEATURES. 
If you are in the market, write us before purchasing. We 


WORKS, Cincinnati, Ohio. 








SIDA AL LOPS Oe PLL 


PIBESS, 


we 


4 
C7 
L 
2 fa 
Sr 
LF, 


Er 2 Ai Sea GEG VIELA LIF BBG EE 


SPELT pg ISAS NI SEALESY S 


BUFFALO BLOWERS. ff 


GA MEISE LENS LIGETI EN rt BE 
BUFFALO FORGE CoO., BUFFALO. N, YW. 





CHURCH’S 
DOUBLE and SINGLE SPEED INDICATORS. 





CHURCH & SLEIGHT, 109 FULTON ST., W. Y. 





BOSTON GEAR WORKS, 


35 Hartford St., Boston, Mass. 






COOKE & CO. 


163 & 165 WASHIAGTON ST., 


NEW YORK. 


tions. Free. 


HEADQUART ERS for GEARS, 
= Send for 1892 Cata- 


Pe logue. 80 Illustra 





F. J. SCHMITT & 60., 


ENGINES and BOILERS , 
VERTICAL, Ya yp 'siaiiarsss 
UG, 


HORIZONTAL | 
STATIONARY, | 2/42 yiMs a 
PORTABLE, |. 7) AMy, Av 

Plain and Automatic.) »,,” bag ing Wy ep a 

ay, eg 


Write for Catalogue and 
mention this paper. 

















IWANTED—PATTERN MAKERS 


TO WRITE TO 


THE FOX MACHINE CO. 


FOR 8’' T SQUARE. 
See cut of * TRIMMER ” in 
next week’s issue, 
Over 5,000 in Use, 
Write for Catalogue. 
‘ > BEWARE OF IMITATIONS, 
THE FOX MACHINE CO., 


$26 N. Front Street, Grand Rapids, Mich. 


WORTHINCTON 
WATER METER 


IN USE OVER FORTY YEARS. 


UNEQUALED FOR 


ACCURACY AND DURABILITY 


HOT WATER METERS. 
METERS FOR CRUDE OIL, NAPH- 
THA, ALKALINE LIQUORS, 
BEER, MOLASSES, AND 
SPECIAL SERVICES. 

SEND FOR PRICE LIST AND NEW 
ILLUSTRATED D CAT ALOGUE. 


HENRY R. WORTHING TON, 
NEW YORK, 
PHILADELPHIA, 








HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
S10 Walnut St., Philadelphia. 


cw Our NewandR ‘ed Catalogue of Practical and Scien 
tifle Books, 87 pages,. ¢o., and our other Catak ygues and Cir 
culars, the whole cove ring every branch of Science applied 
to the Arts, sent free and fre of postage to any one im any 
part of the world who will furnish his addrees. 


BOSTON, 








CHICAGO, 


ST. LouIS, ST. PAUL 
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AUTOMATIC FEED PUMPS AND RECEIVERS 


CLEVELAND Piet OF % gaa! [= - For returning hot condensed water to boiler. 
Established in 187 Corner Lake & Kirtland Sts., Cleveland, 0 - STEAM PUMPS FOR ALL DUTIES. 


CLEVELAND TWIST DRILL CO. 88 oueen Victoria St., London, Eng. “wrhen| THE BUFFALO STEAM PUMP CO., 
2 WORKS, BUFFALO, N. Y. 
.¥. 


“HOWE'S SPECIAL” For tHe ihn = BRANCH OFFICES {75.57 CLINTON STREET, CHICACO, ILLS. ; 
TOOL STEEL. Finest Work S87: | @ THE CANTON STEAM PUMP CO., ©4350" 














MANUFACTURERS OF 


HOWE, BROWN & C0.,.'7'D, PITTSBURGH, Pa. SQPLMMOE’ | imc coof STEAM PUMPS for EVERY PURPOSE. 


93 Jobn St.. New Yori 27 Oliver St.. B Sie t : Ae : ; x 1 = BOILER FEEDERS A SPECIALTY. 
93 John St., Now York. 127 Oliver St., Boston. 228 Lake St.. Chicago. - 5 a NEW DESIGNS AND IMPROVEMENTS. 
‘ ABSOLUTELY First Cass. 


GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MICH., U. s. A. " 3 a pay ald eo 


OLE MANUFACTURERS oF 


GRAHAM'S GROOVED SHANK TWiST priLis AND cHucks | @% Tur [)avipson STEAM PUMPS AND PUMPING ENG 
— ——— WaRRSTED BEST MADE. atch 


Manufactured by 


Endorsed by Practical Moohanias Everywhere. , Send for > j . M T DAVI DSON 
2 ag | ; =| + a s 
ste GRINDER. VAN DUZEN’ Steam PUMP eS) Slee PRINCIPAL OFFICE AND WORKS, 43-53 Keap St., Brooklyn, N 


ET . 77 LIBERTY STREET, NEW YORK. 
PUMPS ANY hh OF LIQUID BRANCH OFFICES: 5) OLIVER STREET, BOSTON. 
Does not clog, freeze or get out of order 
Always ready.Ali brass. Every Fump EX STEAM PUMPS. 
Guaranteed. 10 sizes. Capacity POWER ‘PUMPS. a. f- 
100 to 10,000 gallons per Inne” RESSURE PUMPS 
hour. Prices $7 and upwards. EPr, 
For full information write to 


TheVAN DUZEN & TIFT CO, 


{PUMP DEPARTMENT) 
CINCINNATI, O. 























THE WASHBURN SHOPS, | am 
WORCESTER, MASS. ~ TW. 0. YOUNG MPG GO. “Sica r 


Engine Lathes, Hand Lathes. LIFTING LOCOMOTIVE INJECTOR. 


FOOT POWER LATHES, SLIDE RESTS, ETC. | Operated by one movement, its combining tube being 

adjusted by a lever which. regulates the quantity of 

ADIA ws (Cf water ; also closes the overflow when using the Injector 
ine as a heater. Superior to any other for Locomotive use. [ 


ADIA Bit. Send for new 1892 Catalogue, containing also useful general in- * 
; formation on use of Injectors. 


ADIA iN i RUE MANFG. CO., 118 North 9th St., Philadelphia, Pa, 


LA ge E PENBERTHY AUTOMATIC IECTOR 


RILL at li EFFICIENCY AS A BOILER FEEDER UNEQUALED. 
RILL Lee ; ‘ —! Efficiency Test of All Sizes, sl J. F. Elsom, New Albany, Ind., Laboratory. 
| "Siz, - | 00) A AA | 3 | BB) C | DD| EE |_F FF 


_Biffictency. | 98.2 | 98.92 98 98,92 | 99% * 99.2] 98.7 | 99.2 "98.17 | 98.98 | 94,98 




















; ‘The Efficiency, 99% per cent., is a Phenomenz ral Re sult. _ -Re port 
\ i >= yf 4 from Mich. University. 
HT LINE ENGINE (‘o., Syracuse, N. Y., June 13, 1892. a | ==: a ee: N ‘The Penberthy stands very high in average Efficiency.”—J. F 
THE NEW Process FAW HIDE Co. , SYRACUSK, N.Y. Ne ‘ Sully S * \\@ Eso 
hi of yourraw hide bevel gears SS . eg sli! “ A 2 JSOM. 
running a w nhs on ra ¥" Bn in a rac ro Grilling L getene _— ™~ y § ‘ Range 20 to 150 Ibs. Pressure. Lift 20 ft. Automatic and re-starting 
where an iron ¢ t s st \ re y ,, 
the cast ron did not but it hows a - ialevdenceotwar | INTER EGRYy NEw. ~- Be ae (> a EASTERN DEPOT: WALWORTH MFG. CO 
7? spectfully (Signed) 7= wi eee i . ‘ 
HE STRAIGHT LINE ENGINE Co., JouN E. SWEET, Prest. PATENTED NOV. 3, 1891. 3 ’ 
im 5 DONEGAN & SWIFT, 


From 8 ft. to 8 ft. Swing. 11 Murray St., N.Y nti he 


: F} 1 fi t 5 } A ' . . 
rae a bag Aes aangmmainalain * —PENBERTHY INJECTOR CO., Mfrs., Detroit, Michigan. 
t -_ -_ Name Plates, cast under Pneu- 
a FS ONE OPEN-BACK ADJUSTABLE 
ie Se 


16 Oliver Street, 





—_—_—— —— A en 








New Youn Ornce . . . 
ef matic Pressure in any Metal, a specialty, IETZ GANG & C0 C t 0 
waren SY at 2 cents sq. in. Better than Electrotypes, 9 ay incinna I, 


ppl S = ceaee” gr een cin ast ahr si ict TO Dts ni! Power Press 
peas OP \ om — : ars 








SENT ON TRIAL. HIMECY x 
Can be attached or removed in a few seconds U TE Maso \: } ‘4 ri rf Vertical 
without injury to shaft or coupling. 3 
SIMPLEST and BEST in MARKET, Briose! 

Aliso the Cheapest. en ao et 
gingnd for discounts and illustrated Price List of N For Cutting and Forming 
ROBERT J. STUART, » x wo N SMALL ARTICLES OF 
NEW HAMBURGH, N. Y. fF AS Sheet Metal, Leather, 
: Paper, Etc. 

BLAKE & JOHNSON, ADRIANCE MACHINE WORKS, 


WATERBURY, CONN. Plymouth Sey Sta BROORLAN, N.Y. 


Sion) WIRE FORMING MACHINES 


WITH F, B, MANVILLE’S PATENT SLIDING FORMER. For all Anti-Friction Purposes. 
For making articles from the coil, of either round, half round, STEEL BALLS from i” to 1” 


flat, or square wire, similar in shape to those shown in the cut READY FOR IMMEDIATE SHIPMENT, ake &} PEM 
herewith. Also similar articles made to order. Sizes up to 3’’ hort ti M I N 
Send samples of articles required, and mention . quantity har VE a ae hyd eo Alluminold £990 a 
wanted, that we may quote prices for either machine or the b we vd Arad Ww. ool steel all sizes SUCC ase 
goods, whichever may be Ccesired. — St vines id prtoss ane N e W HA me) 4c) | N GS 
Peete” site ss 


TW) GRANT ANT-TRIOTION BALL 0 P.H.&F.M.ROOTS, 


EITCIrBURG, MASS, 

i ndiana 

Econ) 25252525252 5e5e 5252525252525 Connersville, | , 
Brooklyn, N.Y, 


MANUFACTURERS OF 
Ai ms § 


—OR— 
Inclined. 




















LATHE _ | PORTABLE FORGES, TUYERE IRONS, ETC. 


Center Grinder 


For truing Hardened 
centers in place, 

A cheap and effective tool, 
needed in every well-reg- 
ulated machine shop. 

Write for prices to 


0. WINE Trump Bros. Mach. Co, 


JIIGIIA pue ptz 


"Wd ‘WIHd’14k0VW IIHd 
*‘SHIOM DUP 2990 


ROOTS’ es ACME HAND BLOWERS 
‘ " Slow speeded, Force-blast, Durable, 
Ee ET AOTERERS OF ) Wilmington, Del. Compact and Cheap. 


C2 ‘8399118 








Presses \ Selim’ [|THE HENDERSON MACHINE TOOL 


and Dies. fy Sheet Metal Presses, Shears, Tools, Etc. FOR SALE BY Roots’ Foundry Blowers, Gas Exhausters, ete. 


OwNE ALSO OF s# ee | enae : nd 5, 2 A a 
sties &P » | Machinists’ Shapers, Milling Machines | PFS chas Churvbill & Co, Ltd.,| ss rwwsser0, om aes 169 #265 WamDVoTEN o,, 
The Sti ah arker Press Co. AND SPECIAL MACHINES. 21 Cross St. Finsbury, "] GOOLE & OD Sling Ags tery en 
Correspondence solicite ondon, England. In Writing, Please Mention This Paper. 
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COCHRANE 


SEPARATOR 


The Best Apparatus on the 
Market for 
OBTAINING Dry STEAM 


AND REMOVING 
WATER, OIL, CREASE 
And Other Impurities from 
Exhaust Steam. 

30 DAYS TRIAL. 


Efficiency Guaranteed. 
Send for Clreular and Price List. 


Harrison Safety Boiler Wks, 


Germantown Junction, Phila, Pa. 











MOFFET PORTABLE DRILL. 


UNSURPASSED Weighs 42 Ibs. and 


drills from 34 to 
ASA 


REAMER. 










14g inches diam- 
eter 


Runs with Steam 
_ oR— 


Will work in Compressed Air. 


any position. 


). G. TIMOLAT, 
59 S. Fifth Ave., 
NEW YORK. 





Manufacturers of 


Shell Drills, Light Drill P 


| i ELECTRIC MOTORS, i"! 





Presses and other machinery. 


oe ual ELECTRIC GENERATORS, 


Complete Power Plants. 





THOS. H. DALLETT & C0., 


York St, & Sedgley Ave., Philadelphia, 


Portable Drills, Hand Drills, Boiler 


Machine Tools, Cranes, Elevators, Pumps, 






resses. 


ally adapt- 
xr driving ca 


For instal- 
lation of 





PORTABLE 


© pmmuiyy Manet 


MANUFACTURED BY 


Albert L. Colburn, 
No. 4 Wall Street, 
NEW HAVEN, CONN. 


Send for Catalogue. 

















NORTO 





EMERY WHEEL 60., 
WORCESTER, MASS 


Send for Illustrated Catalogue. 





| MACHINE TAPPING 


MADE EASY 


BY USING 


jLeland Tapping Attachment, 


BUILT BY 


HAMPDEN TOOL 60., 


HOLYOKE, - - MASS. 


Does not break taps. Requires no 
adjustment from one size of taps to 
another. 


Send for Circuler. 
MASON?S 


New Patent = Hoist. 











One hundred and eleven in use at the largest 
now Hay depots in the World, of N. ¥.C. & H. 

R. Co., 83d St. & 11th Ave., New York, Ae 
Lowell M. Palmer’s Docks, North 9th and 10th 
Sts., Brooklyn, N. Y. 


Made by YOLNEY W. MASON & CO., 


PROVIDENCE, R. I. 


If your Stationer does 
not keep Dixon'sAmeri- 
can Graphite Artists’ 
Pencils, send 16 cents 


(mention this paper) py you will receive samples 
worth double the money. 


IT 18 WORTH THE NOTING 


that Dixon’s Artists’ Pencils are recommended by 
leading members of the American Institute of 
Minin 
New 





Engineers, the National Academy of Design 
fork, the Woman's Institute o Technical 
Design, New York, and thousands of practical 
people throughout the country. 


JOS. DIXON CRUCIBLE CO. 


GRINDING 







PRICES ON 
APPLICATION. 


THE HORNER 

MACHINE CO., 

HOLYOKE, 
MASS. 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


RRERAKEXUXIIE SAEED REREAS OR SAAEER RARXAR AREER, 
EECEUISTEUEST) poeTAU ISR ECT ULSTER ESET PUUSESESESUTESSSSSS TER SEL ETI 


AMCAUSTIC TIL MACHER, 


WE MANUFACTURE 

A line of Machinery : 
for Tile Makers and: 
Potteries. 





' Water Tool Grinder. 

















Combination Crusher 
and Pulverizer. 


4 SANA AA EXAAEA AAEATEAAAALS 
THT 


™ Tile Presses with Steel 5 
aD. Nuts and Screws. 


Pug Mills, En- 
caustic Tile Dies, 
&e. 


Hetheringto ton : 
& Berner, 
INDIANAPOLIS 3 

INDIANA. : 
eeveey ey eae Tread ttT441 BES 


Se COILS & BENDS 


EUSS TUE SCESESTOCESESSSS I 





MUKA UKURAAUUUEAURIUEARUSUAACARAL 
hr TUTTETET Trt 
| 








—OF— 
IRON, 
BRASS and 
COPPER 


PIPE. 
ALL STYLES. 
THE NATIONAL PIPE BENDING CO., 















_ SERSEY OITY, N. J. 


82 River Street, NEW HAVEN, CONN. 


WESTCOTT CHUCK CO,, busi sf TALS 








MANUFACTURERS OF | gy sey ani z 

Diamete ae a apacity 

an 7% inch val ¢ ine h. 
10g * 10lg 
13 si 13ie 
1514 bebe 17 ° 
18 bas 19%, 
a 2514 
24 bie 28 
80 st 8214 ‘ 

SEND FOR ILLUSTRATED CATALOGUE. 








Universal 


Ta HORTON LATHE CHUCK.” 


MORE THAN 300 SIZES AND STYLES. COMPRISING 


Chucks, Independent 


Chucks, Combination Chucks, 


Of Every Description. 


The E. HORTON & SON CO., Windsor Locks, Conn., U. §, A. 


Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. 


Send for 52 page Illustrated Catalogue, 





NOTICE 


We have just added to our line of patent Face-Plate Jaws an 8 inch. 


We now carry 


in stock three sizes—8 inch, 10 inch and 12 inch. 
Send for new Catalogue of Chucks to 


THE CUSHMAN CHUCK CO. 


HIARTEORD, CONN. 





PCHUCKS 


ALL STYLES. 
NEW REVERSIBLE JAWS 


(DOVETAILED. ) 
NUFACTURED BY 


THE HOGGSON & PETTIS MFG. cO., 
Est. 1849. NEW HAVEN, CONN. 


POSITIVE DRIVING DRILL CHUGK. 


For either straight or taper Shank Drills. a 


e ~ of 
SWEETLANG.- 





Has the Holding 
Power of Taper Socket 
together with all the 
advantages of the com- 
mon Friction Chuck, 
Write 
Price List and Discounts 
to 


THE PRATT CHUCK CoO., 
Clayville, N. Y., U. S. A, 








McGRATH’S PATENT 
Emery Grinding, Polishing 
ald Bufing Machines. 


Bearings yielding or vigi at will 


Wheels always true and in 
balance, dispensing with use 
of diamond tool and chilied 
burr, and saving the time. 
labor, and cutting away o of 
wheels, otherwise wasted in 
truing. Send for Catalogue. 


McGRATH & COLLINS, 
CoOHOES, N. Y. 


GEO. 0. WALCOTT & SON, 


Manufacturers of 


LATHE) 


AND 


MADER, 


= JACKSON, 

i. MICH. 
i Write us for Photo 

and Prices. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 


Do you know 

that we make 

the /argest, 

the best, 

line of Hand, Foot, and Automatic 
Feed Dril/s for 43-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 

No belt tension on spindles. 

1, 2, 3, 4, or more spindles. 
Investigate. Read up. 

84-page Catalogue free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 














for Illustrated | § 


CHAMPION INDPT. CHUCKS. 


Anentirely new line of small Chucks preeers | = ith 
8 or 4 Indpt. reversible steel jaws. The be 
Chuck in the market for foot lathes. 





Ask for our Champion Indpt. Chucks at your 
dealers or write to us. 


THE D. £. WHITON MACHINE CO. 


5 OAK STREET, NEW LONDON, CONN, 
8 A. SMITH, 23 8 Canal St, Chicago Western Agt 


SKINNER 


% CHUCKS 


Independent, Universal and Com- 
bination LATHE CHUCKS. 
—Also, DRILL CHUCKS. 


SKINNER CHUCK CO. 
NEW BRITAIN, CONN. 


The NATIONAL. 


INDEPENDENT, 
UNIVERSAL, 
COMBINATION. 
Geman. Easiest tochange. Best finish, Reversible 
Jaws (patented) ) Biv ing 5changes ine luding every possible 
desired position. EW ¢ \ATALOGUE, illustrated, sent 
free. Liberal 7 er shi yment. Address 
WM. WHITLOCK, MANUFACTURER, 
132d Street and Park Ave., New York c ity. 








Send for CATALOGUE. 








Te 


ALUMINUM! § 


THE COWLES ELECTRIC SMELTING & 
ALUMINUM COMPANY, 


Lockport, - New York, 


te. 


Offer Pure Aluminum in Ingots, Slabs 


Sheet, Wire and Castings at lowest marke t 
rates. 
® 


Aluminum Bronze, Aluminum Brass, 
Silver Bronze, Silicon Bronze 
and Manganese Bronze. 
SOV SO D902 GFVSHVIHSDW 


beenenee cite 





THE McNAULL 
UNIVERSAL RADIAL 


DRILLS. 


Newest and best in the 
market. Furnished in five 
sizes, from a wall to a 10-ft, 
swing. Send for circulars. 


_ MoNaull Mach, & Fay, C0 








RONCEVERTE, W. Va. 





HYDRAULIC 





Base Jack. 


PRESSES, PUMPS, PUNCHES, 
JACKS, VALVES, FITTINGS, 
PACKINGS, 
ACCUMULATORS. 


WATSON & STILLMAN, Mfrs. uf 


204, 206, 208 & 210 E. 43d 8t., New York. 


MACHINERY 





Single Plunger Pump 








16 icenscsadeoasentetnseial 
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FITCHBURG, _MASS.,U. S.A. 
ORIGINAL BUILDERS “§iS\. STANDARD 
| smi SEMI-STANDARD 





Natharg Tals 


LATHES. 











For producing high 
grade work at low cost, 
designed and built 










to order. 
Miuurken & D’ Amour, T | 
Cor. John and Dutch Streets, O O SS 
NEW YORK CITY. 
Hori 
BICKFORD DRILL CO. SS pritand 
_ a orin 
BUILDERS OF i ools. 
uPRIGHT. |e Column 
| acing 
I Harnischfeger § Lathes. 
RAD AL Milwaukee, i = ‘ai 
ruc 
UNIVERSAL erect 
RADIAL DRILLS. Boring we 
BORING and TURN- Electric, 
- ING MILLS —" 
7 : . an 
3 PIKE STREET, CINCINNATI, O. Cranes. 








TRASK MILLING MACHINE CO., 


MANUFACTURERS OF 


CEAR CUTTERS, 
Bevel, Mitre, Straight-Face, 


and Irregular Cutters 
OF ALL DESCRIPTIONS 


MILLING METALS. 
118 SOUTH STREET, BOSTON, MAss. 











AMERICAN GAS FURNACE CO., 


DESIGNERS AND MANUFACTURERS 


GAS BLAST FURNACES, 


Send for Catalogue. Estimates made for any mechanic] 
operation requiring high, ewen and controllabie 
temperature. 


No. 8O Nassau Sr., New Yor«e. 
A. R. KING MWF’G COMPANY, 


ERIE, 11th and 12th Streets, JERSEY CITY, N. J. 


Bsus (OCASTIN GSI weve: 


BRASS. 


Mrrs. of BOILER MAKERS’ TOOLS, SCREW PUNCHES, TUBE EXPANDERS, 
PACKER RATCHETS, TUBE CUTTERS, ETC. 


GENERAL MACHINE WORK. = catatocte. CORRESPONDENCE INVITED. 
THE STANDARD TOOL CO., Cleveland, Ohic, 


menace o RATTLE CREATE MUA DT) 


SUL —_ AND SHE LL REAME RS, MILLING CUTLeERS, TAPS, SOCKETS, 
‘“STANDARD” TWIST DRILL GRINDING MACHINE CHUCKS AND SPECIAL TOOLS. 


HURLBUT’S Patent Cut- 







































Sizes, S’’ 


HURLBUT, ROGERS 
MACHINE Co. 
South Sudbury, Mass, 

g Chas, Churchill & Co., Ltd 
"_ Agents, 21 Cross St., London, 

England, 





Send for 
Circular. §£ 





A. 7 A L KEN A U, 
lith Street & Ridge Ave., Philadelphia, Pa. 
MANUFACTURER OF 
SUPERIOR 14-INCH LATHES, TOOL 
GRINDING MACHINERY, TRAVEL- 
ING CRANES, ETC. 
Special Machinery designed and constructed. 


HOLYOKE, MASS. 


Manufacturers of 


3 POST, 


SUSPENDED 


AND 











NEWEST ano BEST Ql 


< wa Fa | 









PATENT UNIVERSAL 


 SCREW-CUTTING 


CENTRE, DEPTH. ANGLE, 
B& Ano TWIST DRILL GAGE 
J WYKE & CO E.Boston, Mass 


MFR'S FINE MACHINISTS TOOLS. 
SEND FOR LISTS 


CHAS CHURCHILL& CO.,LTD, AGTS. 
21 CRossST.FinsBury, LONDON ENG. 


WRITE 





ied \\ y 


* alata Drill 


From the 





ia ) : 


Sn ee OMIT f TT i ltl - -. 
































24 AND 27 INcu ImprRovepD STANDARD ENGINE LATHE. 


THE LODGE & DAVIS MACHINE TOOL CO., 


WORKS, CINCINNATI, 


VALUABLE POINTS DRILL. 
l2"" Heavy Back Brace. 
l=" Automatic Stop on Large Sizes. 
l=" Table Raised and Lowered from Front. 
[23> Quick Return on Right Hand Side. 
lay" Extra Large Bevel Gears—Long Belts. 
[27° Extra Large Cones and Spindles. 
127" Heads Gibbed to Column. 7 
129° Table of Speeds for Different Metals. —— 


VALUABLE POINTS LATHE. rn 


(= Taper Attachment. ( 
tx’ Compound Rest. ) 
t=” Automatic Stop. 

j=" Reverse in Apron. 

(=~ Lead Screw Inside Bed. 


(=~ Large Cones and Spindles. }) 
[2° Cabinet Legs. ? 
tae" Accurately Fitted. 


COMPLETE MACHINE SHOP 


NEW YORK HOUSE, 64 Cortlandt Street. 
CHICAGO HOUSE, 68 & 70 South Canal Street. 
PITTSBURGH HOUSE, Market and Water Streets. 
ST. LOUIS HOUSE, 823 North Second Street. 
BOSTON HOUSE, 23 and 25 Purchase Street. 
PHILADELPHIA OFFICE, 19 North Seventh Street. 
CLEVELAND STORE, 32 South Water Street. 
SAN FRANCISCO OFFICE, 

21 and 23 Fremont Street. 


COVENTRY, ENGLAND, 
ALFRED HERBERT. 













OHIO. 


25 Inch IMPROVED STANDARD DRIL1 


See Advertisement on page 20. 


EQUIPMENTS. 








So 


H. 


BO he ae ant ae 
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“MORSE TWIST PRILL AND MACHINE COMPANY, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills, New Bedford, 





So a oF Shell Reamers, Beach’s Patent Self-Oontering Chuck, Bit Stock Drills, 
LL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 

































=F. E. REED & C0., 


Worcester, Mass.3 











MANUFACTURE 


it ENGINE LATHES 


HAND LATHES, FOO1 LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 111 Liberty St., New York. 
615 Phenix Building, Chicago. 


PLAIN 
MILLING 
MACHINES 


SOMETHING 
NEW. 


The Cincinnati Milling 
Machine Co., 
CINCINNATI, OHIO. 




















GNARLES MURRAY= =) 


// WENGRAVER on WOO 


‘SOS ANN ST.2% NEWYORK: 


NOTICE. 


REDUCTION IN PRICE OF 
50, 60 ano 72 INCH 


BORING AND TURNING MILL. 


Write for New List, August ist, 1892. 











NEW HAVEN MANFG. CO. 


i Ae 


Planers, Shapers, Drills, Slotters, Etc. 


2 BY 24 FLAT TURRET 
| of LATHE. 





es 





Send for 
CATALOGUE —_ 
for ’92. 
JONES & LAMSON MACHINE CO., 


Springfield, Vt., U. S. A. 





PATENTED. | 


g With New and Valuable Features. ) ool 


MADE ONLY BY THE 


- BRADFORD MILL CO., 


8th and Evans, CINCINNATI, O. 





21 Cross St., Finsbury, London, E. C., Eng. 








. POYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


d Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 





H. BICKFORD, - Lakepert, N. H. 





CHAS. OHUROHILL & 0 & 00., Lt'd, agents, 
21 Cross St., Finsbury, London, England 





IRON PLANERS, 


Extra Heavy. Latest Design. 


All Modern Improvements. 


LW. POND MACHINE CO., WORCESTER, MASS. 


MULLER LATHES) 


London House: CHAS. CHURCHILL & CO., "LD ta, 


MANUFACTURERS OF 


Steam & GasFitters’ Hand Tools. $@Pipe Cutting, 


THREADING, 


AND 


SEND FOR CIRCULAR. : Tapping Machines, 


THE PATENT WHEEL PIPE Corre”. shown in the cut combines simplicity 
with strength and lightness. Easily adapted to various sizes of pipe. Rolling instead of sliding motion. 
No loose | pot to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 


friction of parts than any other pipe cutter made. 
FOR THE BEST PLANER CENTER| JOHN BECKER MANUFACTURING CO., 
MANUFACTURERS OF 


FOR THE MONEY, address, 


ees. | The Whipple VERTICAL 


Bp li MILLING MACHINES, 
BF varrman TOOLS 


Harriman, 
AND 


pn MACHINERY. 
BRASS 


D. SAUNDERS’ SONS, #228 































SARNES’ 






Has these Great Advantages: The speed can be 
ins Samtis sha caged from 0 ry 1600 without me 
ping or shifting be ps Power applied can te 

Mad graduated to drive with eqnal safety the 
4 smallest or aaa at drills Me 9 its range—a 
wonderful yh ymy_ in By an of va - saving 


FOUNDERS 


W. F. & JNO. BARNES CO., | , Water tr th, 
1995 RUBY ST., ROCKFORD, ILL. | que pecker TericaL a MILLER, v=. Htehhurg Mass. 


ENGLISH AGENTS, 














or tan | Tt S10 Mee BARKERS 
— =~ | NO BELT. g = CENTER GRINDING 
OUR SPECIALTY eter, MACHINE. 


CRANK and GEARED SHAPERS. Be, Ws Gannen Co 
. STEPTOE & CO., Cincinnati, 0. END FOR 


CIRCULAR, 


Geo. Place Machine Co., Agents, New York. 














Worcester, 
Jan 8,1890, 


Nr. J. E. SNYDER, 


Dear Sir: Replying to 
yours of the 5th inst., will 
say, the 2 28 in.,1 36 in., 
125 in. and 2 21 in, Upright 
Drills bought of you by this 
company are giving good 
satisfaction. 


GAGE ane WORKS, 


MANUFACTURERS 


S’, 28”, 
>’ Swing. 






= 
P— 
ce _ 
== = 
= 
re 
yD ' OD 
9 aa 9 & 
36 


’, $2", § 


FOX & TURRET 
LATHES 


A SPECIALTY. WATERFORD, 


N.Y. 


SIX SPINDLE 


Turret Drills 


SEND FOR CIRCULAR. 


D. QUINT, 


HARTFORD, CONN. 


Respectfully yours, 
aaah Ww H. A. YOUNG, M. M., 
Mei ‘Vith Washburn & 
Moen Mfg. © 



























MALLEABLE IRON PIPE VISES. 





“CURTIS & CURTIS, 


66 CARDEN ST., BRIDCEPORT, CONN. 


tured in the worlc 
Worcester, Mass. 





Pipe Cutting and Threading Machinery, 
RATCHET DRILLS, RATCHET DIE STOCKS AND 





; | 
3 5 
es ’ 2 
= ~ 
2s. a 
aev a 
sag % 
ik) z 
Bga 3 : 
er PqERTIQE BROS. 

- ee anufacturers o 
S88 Lathes & Upright Drills 
BO Lathes from 10 in. to 

. 20 in. swing, Largest Va 
A™ riety of Drills manufac- 

é 





Pieces an 





Wp NEW TOOLS AND FINE EQUIPMENT. 9,00: 
“i, Fo PR NO MAHESH IFtTs, A MPUriIE ROOM, grees *; 
2 340RG ES & TOB OR CONTRACT WORK. v. ‘0 Ses. 
th a, KEY CO MILLING, GRINDING, GEAR CUTTING. W.! Bors aso? 
’ N, J = Send for our New Catalogue. 
On . Having added a Blacksmith Shop containing a 350 lb. Steam Hammer to our already extensive plant. we are now prepared t« nem 
Sts estimate on forgings of all kinds. We carry a full line of Milling Cutters in stock. We manufacture Planer Vises, Parallel 13 


d Wedges for use on the Shaper or Planer. Also Standard Arbors for truing up nuts, 




















a Sian’ 
X Sng une Junthor of 


an dJnfant’ 


LOUQRNO"U 







4 
1.) 
4 
tS 
2 
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~ 
al 
- 
- 


oa hkakelon™ 
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In Co 


She Nou muufacture’ >-ViZ 


9, neoart LNG aug 
Shilacdelphia USA 








New Automatic 
Solid Die 


‘SOLT 


THREADING 


AND 


TAPPING 


MACHINE. 


WE WILL GUARANTEE TO 
do more accurate BolT THREADING than any machine mae 


Changes from one size to another can be made in one minute 
No complicated head to get out of order. 


BUILT IN 3 SIZES, 2, 4 AND 6 SPINDLE, BY 


WEBSTER & PERKS TOOL CO., 


Cor. Spring & Monroe Sts., Springfield, Ohio, U.S. A. } 













THE IMPRINT 


of a well-known and responsible manufacturer 


MASON REGULATOR CO., Boston, Mass. 


is the best guarantee the purchaser can have. 
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WM. SELLERS & 60,, Incorporated, 


PHILADELPHIA, PA. 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
Pulleys, Hangers, Couplings, Etc, 
INJECTORS FOR ALL CLASSES OF BO/LERS. 


The LONG & ALLSTATTER CO., "27 


Double, Single, Angle-Bar, 
Giang, Horizontal, Twin, 
Boiler, Spacing, Gate, Multi- 
ple, Belt and Steam-Driven 


PUNCHES and SHEARS, 


OVER 300 SIZES. 


ALSO 


MACHINIST 
BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


METAL-WORKING MACHINE TOOLS 


RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHors 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPs, 
BRIDGE WORKS, ETC., ETC. 


[SEPTEMBER 15, 














New York Office, Equitable Building, GEO. PLACE, Age:¢ 


THE ILLES & JONES Co. 


WILMINGTON, DEL 


—MANUFACTURERS OF— 


MAGHINE TOOLS 


—FOR— 
Boiler Makers, Bridge Builders, Ship Builders, Raii- 
road Shops, Locomotive and Car Builders, etc 


cut sHows our PLATE STRAIGHTENING ROLLS 




















—$—_————— 





POWER CUSHIONED HAMMER. RT TN — - 


Da 


WORC =’ 


Send for New Catalogue. _4 ray yd 


THE OPEN SIDE TRON PLANERS. 


THE DETRICK & HARVEY MACHINE CO., Baltimore, Md. 


TROY LAUNDRY & MACHINERY CO. Laundry — 
Curcaao, Oct. 30, 1891. 
GENTLEMEN: In reply to your letter of the 
27th, we are pleased to say that our Open Side 
Planer is giving us very good satisfaction, and 
has been in constant use ever since we pur- 
chased it. 


WYMAN & CORDO 

















Yours very truly, 
TROY LAUNDRY MACHINERY CO., Lp., 
ALLEN CoNnKLIN, Treas. * 


ACME MACHINERY Co. 


CLEVELAND 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 
Acme Single & Double Automatic BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FIRST PREMIUM. © CINCINNAT! = CENTENLAL, == 
CRANES, PORTABLE HOISTS, OVERHEAD anes TROLLEYS. 


SEND FOR CATALOGUE. 














VAT. DEC. 5, 1883 
PAT. DEC, 4, 188% 


PAT. AUG. 25, 1885 











The EVANS FRICTION CONES. 


Thousands of Sets of VARIABLE SPEED 
CONE PULLEYS in operation driving all kinds of 
machinery. For information send for Catalogue. Address 


EVANS FRICTION CONE CoO., 


95 Water Street, BOSTON, MASS. 





2343 & 2345 


Callowhill St., 
PHILADELPHIA, PA. 





IP YOU WISH TO OBTAIN 


DRY STEAM, 


Write POND ENGINEERING CO,, 
709 MARKET ST.,_—- . 


i @ ap th 
is (er HE ERIE KEY-SEATING MACHINE. 


: iJ li | t) MANUFACTURED BY 
J : ) ! 


MARIS MACHINE 0, 


O KEYS OR KEY SEATS! 


ICHOLSON’S COMPRESSION SHAFT COUPLINGS. 





ST. LOUIS. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable To« 
for all nch Woo: 
workers. Latest an 

Best Design. Infringer 
Prosecuted. Trial, not 


1 mul iii 





| THE BURTON MACHINE Co., 
a 8) 302 Peach St., 
ip ee = i o«. ERIE, PA. The cut represents 

P J our Stationary and 


a = ae 


™. 


° 


mH i he i 
LOZ 


Sl, 


Manuractureo BY W. H. NICHOLSON & co... WILKEs- -BARRE, PA. 





AND 
Flask Making Machinery 
ONE OF OUR SPECIALTIES. 


COLLEGE OUTFITS A LEADER. 


THE EGAN (0, 


239 to 259 W. FRONT ST., Cincinnati, Ohio, U, 8. A. 














CINCINNATI, 
w OHIO, 0.8.4." 


J.A.FAY &C 


BUILDERS OF IMPROVED 


WOOD-WORKING MACHINERY 


FOR USE IN 


Pattern Making 


Car, Locomotive and Bridge 

Works, Planing Mills, Sash, 
Door and Blind Factories, 
Cabinet Spoke and Wheel 

Shops, Carriage Works, 
&c., &c. 
Allof the highest standard of excellence 
W. H, DOANE, Pres, DL, LYON, Seo'y, 


—_—s— 
No, 1 Band Saw. 


GIANT KEY SEATER. 


Rack-Cutting Attachment 
Key-makin ieee hines 
VALLEY MACH 
SAGINAW, Mie 4, 

The Falls Rivet & Machine 
Co., of Cuyahoga Falls, v., 
have a Key Seater made by 
another firm. say the Giant 
is the best Key Seater on the 
market. The Marinette Lron 
Works at West Duluth, expe 
rienced with other Key Seat 
ers, say the Giant is superior 
in every respec L. H 
Brightman, Pres. Brightman 
Machine Co., Cleveland, 
Ohio, says he is personally 

] familiar with the principal 
Key Seaters, and that the 
Giant leads them all. 
LONDON AGENTS: Charles Churchill « Co., Limited, 
21 Croasst., Finsbury, E. © 








STARRETT’S 


FINE 
TOOLS 


Warranted Accurate—Best in 
Workmanship—Latest in design— 
Finest in Finish—Send for Cat- 
alogue. 
L. S. STARRETT, 

Athol, Mass., U.S. A. 
Chas. Churchill & Co,, Ltd., 
2t Cross St. 


Lonpon AGENTS: 
, Finsbury, E. C, 





Portable Key - Seat- 

ing Machine, which 

fully meets all the 

requirements of a 
machine shop, They are furnished 
with one, two or three Arbors, as 
desired, to cut any width of key-seat 
up to 2 1-2 inches wide, 

" 115-16 inches Arbor works 
fn all bores from 1 15-16 
inches to 3 inches diameter, 
and cuts seats 12 inches 
long. 

2 7-16 inches Arbor works in afl bores from 2 

6 inches diameter, and cuts seats 16 fnches long. 

4 7-16 inches Arbor works in all bores from 4 7-16 inches t& 

14 inches diameter, and cuts seats 26 inches long. 

With an attachment for the purpose seats can be cut hey holes 
as small as 1 inch diameter by one passage of the cutte 

If the work is heavy and too large to be pl aced on machine it 
can be detached from stand and used as vortable machine. 


PATTERN SHOP "MACHINERY. 


Send for vircular. 


7-16 inches t 


nf 
¥. 


F. H. Clement 


Lathes, Planers, Jointers, 
880 Lyell Av. Rochester, 


Band Saw, &c 
FULL OUTFITS 





The Morton Key-Seating Machine 


THE LEADER. 


With recent patented improvements we guar- 
antee to do the following class of work. 

To cut key-ways through 144-inch bole in hubs or 
sleeves 23 inches long, in iron, brass or steel, also 
make it dovetail to insert feather key 

Will cut througa 4-foot hub, through 5-inch hole. 
Our new centering chuck and setting attachment 
the work can be set exactly. without the use of a 
scale or rule. Our new binding attachment saves 





three-fourtbs of the time used onany other machine |! 


for binding work on. Our machine will cut a key- 
way and make a key to fit it. 
For particulars address THE MORTON M’'F’G 
O., MUSKEGON HEIGHTS, MICH, 


orders, solicited. 
PERKINS & CO., 
Grand Rapids, Mic! 
STOCKS, NEAVE & (€0., 
Manchester, England 


ASHLEY ENGINEERING CO., 


MANUFACTURERS OF 


STEAM = SPECIALTIES. 


136 Liberty St., New York. 
ilaving completed our New Works a 
Hawthorne, N. J., and equipped same with 
New and Improvcd Machinery, we are pre 
pared to take contracts for manufacturips 


STEAM SPECIALTIES and 


SPECIAL MACHINERY. 


ow DRY STEAM. 


Simpson’s Centrifugal 
Steam Separator 


For Supplying Clean and Dry Stea 
to Engines, Dry Houses, etc. 
Place Separator as close to engi! 
as possible, the steam taking a spi 
course between the threads caus: 
the water to be thrown by centrif 
gal force against the outer wal 
while the ay steam goes throug 
the small holes to center of pip: 
Steam can enter at A or B, as col 
venience may require ; also used i 
conve) ing steam lone distances, f« 
Steam Hammers, Dry Houses, W 
ter Gas Generators, and for ail pur 
poses where Dry Steam is necessary 








KEYSTONE ENCINE AND MACHINE WORKS. 


Fifth and Buttonwood Streets, Philadelphia, 
Or, A. T. ARTHUR, Selling Agent, 18 Cortlandt St., N. Y. 








4-G & Rinch = 5 


~ 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES. | 


SLOW SPEED, MEDIUM SPEED AND HIGH 
SPEED ENGINES, 


Simple, Compound and Triple-Expansion Engines. 
HIGH-PRESSURE BOILERS, 


= Complete Steam Power Plants of Highest Attain- 
able Efficiency. 


Address ene ENGINE CO., 

cAnOt, He. aiiephe 1 Buildi New York Cit 

KEYE FNGINE COMPANY SALES AGENCY, No. elep sone u ng, New York City. 

r ¥ HUNTING, John Hancock Bld’g, Boston, Mass. N. W. ROBINSON, 97 Washington St., Chicago, II. 
ROBINSON & CARY COMPANY, St. Paul, Minn. A. L. FISH, No. 61 First St., San Francisco, Cal. 
4. M MORSE, 511 Commercial "Building, St. Louis, Mo. J. M. ARTHUR & CO., Portland, Oregon. 

KENSINCTON ENCINE WORKS, LIMITED, PHILADELPHIA 
Sele Licensees and Manufacturers for New Jersey (South of Trenton) Eastern Pennsylvania, Delaware, Maryland, and Virginta. 





Oren i 


am 


Salem, 0. 





“OTTO” GAS ENGINE WORKS. | PAC a0 ACO INE ENGINES 


SCHLEICHER, SCHUMM & CO., 
STATIONARY and PORTABLE. All Sizes. 


yd & Walnut Streets, 
Philadelphia. Dwarfs in Size, but 
. Giants in Strength. 


Expense one cent an 
Shour per horse power 
and requires but little 
fattention torun them 
Every Engine 
Guarantee Full 
Pohl ened apa by mail 
fention this paper 


— _VAN DUZEN 
GAS & GASOLINE ENGINE CO. Cincinnati, 0. 


The RACINE AUTOMATIC ENGINE 


Built in 17 Sizes, 1 to 90 H. P. 


A Self contained Center Crank Engine with an ¢ 
out-bearing. Just the thing for driving 
Departments of large manufacturing 
Establishments. 

OVER 600 IN USE. 

Compact and Economical, Allsizes 50 

H. P. and under, carried in stock. 


Every Engine Tested in our Shop. 
Send for CATALOGUE M. 


Racine Hardware Mfg. Co., 


Engine Dep’t. Racine, Wis. 


151 Monroe Street, 
Chicago. 


New York Agency, 18 Vesey St. 
35,000 SOLD. 


MANY NEW IMPROVEMENTS 
FOR USE WITH 


COAL GAS, 
NATURAL GAS, 
PRODUCER GAS, 
: OR GASOLINE. 


COMBINED 
“OTTO” GAS ENGINES AND PUMPS. 
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Consume 25 to 75 Per Cent. Less Gas } ae ANY 
other Gas Engine doing the same work 


TERS WS oS NIGHT. 
ra LE NEw oe eth 
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CAN'T TURN THEM OUT FAST ENOUGH. 


Because everybody calls for LUNKENHEIMER’S SINGLE CONNECTION ‘* JUNIOR” 
LUBRICATOR. It has stood the test for years and is still the simplest, most efficient and 
satisfactory Single Connection Lubricator on the market. Thousands in daily use, and 

giving universal satisfaction. Supplied by dealers, or write 


THE LUNKENHEIMER BRASS MFG. C0., Cincinnati, Ohio, U. S. A. 


Catalogue of Superior Steam Specialties, Valves. Lubricators, Oil and Grease Cuj§ 


etc., sent if you mention the AMIERICAN MACHINIST. 
ODERN LOCOMOTIVE 


RACTICAL 
DRAWING.” »  GONSTRUCTION.” 


By J.G. A. MEYER. 
This valuable series of 93 articles | This valuable series of 106 articies 
having been concluded, copies of the 


having been concluded, copies of th he | 

American Machinist containing | American Machinist containing 
them will be sent by mail to any address | them se daa sent by mail to any address 
in the U.S., Canada or Mexico, nA i 65, in the U. Canada or Mexico, for $5.30, 


cr single copies 5 cts. each, post pai . 


PHOSPHOR-BRONZE 


INGOTS, CASTINGS, WIRE, SHEET &c. 





- 





Order now before our stock 
of papers is exhausted. 





ADDRESS: 


American Machinist, 
2038 BROADWAY, 
NEW YORK. 





or single oh on 5 cts. each, postpaid. 








All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.TRADE MARKS. 


A, 


PheuphorIironye 


| THE PHOSPHOR BRONZE SMELTING CO.LIMITED 


512 ARCH ST. PHILADELPHIA PA.U.S.A. 


ORICINAL MANUFACTURERS OF PHOSPHOR- 
| BRONZE IN THE UNITED STATES AND SOLE 


Makers or “ELEPHANT BRAND PHosPHoR-BRONZE. 


NEW, ARISTA, BENG LEVEL CLAMP 
idan DRILLS 


In two Styles and four 
Sizes. Send for circular to 


GEO. BURNHAM &CO., 
Worcester, 
















4-6 & Binch 
*$OZ|S dau] 





MANUFACTURED BY 


A 





. KF. RICHARDSON, 
ATHOLL, MASS. 


THE 


LACKAWANNA 
* GREASE CUP 


Has a wide reputation as the 
§  CLEANEST, MOST EFFECT 
N IVE, and MOST ECONOM 
RNS ICAL device on the market 
YY for the lubrication of machinery 
bearings. 


Liberal Discount to the Trade. 


~~MANUFACTURED BY 


 Y 
= lackawanna Lubricating Co,, 
SCRANTON, PA. 





TO LET. 


The Engine Works at Newburgh. N,. Y., at 
present occupied by Wm. Wright, is offered to let 
from May ist, 1892. 

The Property consists of 
MACHINE SHOP, FOUNDRY, BOILER, 
FORGE AND PATTERN SHOPS, 
with a full equipment of tools. 


The works are located in the heart of the 
city, and convenient to railroad and river trans- 
portation. 

For terms, apply to 


HOMER RAMSDELL, 
NEWBURGH, N. Y. 


P. PRYIBIL, 


498-510 W. 4\ist St., 


Z 
f 
‘A 
‘ 











New York. 


MANUFACTURER OF 


Metal, Horn and Ivory Working Machinery, 


ESPECIALLY 





Lathes of the Most Improved Styles 
and Latest Patterns. 


WANTED. 


EXTENSION SPINNING LATHE. 
Made in Two Sizes. 


22” Swing or 44” Extended. 
aC on 60" 


Weight 1,400 Lbs. 


3,000 “ AGENTS 
























WATTS. CAMPBELL C0. 


" MANUFACTURERS bey AN Nd Hi. 
OF IMPROVED =| > =, 


CORLISS STEAM ENGINES dain Ses 
in FULL VARIETY~ @ “ 


[emecere Pog 














CoNnTRACTS 
TAKEN FOR 


FRICK COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery. 





WAYN > _— 










MEADVILLE, PA. 
New York, 15 CORTLANDT ST. 


Chicago, 418 CHAMBER OF COMMERCE 
Sole Manufacturers of the 


"Dick & Church’ Automatic Cut-off Engine, 


= Single, Tandem Compound, and Triple Expansion ~ 
2 - Horizontal Tubular and Manning Vertical Boilers. 


: AUTOMATIC 
Pe ag! gy 


WESTON ENGINE CO., 


PAINTED POST, 
REP Sola 
_ JULIAN SCHOLL & CO., 126 Liberty St., N.Y. 
GEO. D. HOFFMAN, 82 Lake St., Chicago. 
H. M, SCIPLE & CO., 3d & Arch Sts., Phila., Pa 


Ae vnon WORKS comeant 
“ERNILLE. PAY 


WESTON 


HIGH PRESSURE BOILERS 


AND 


COMPLETE POWER PLANTS = 


oli ANDCROSS 
LOE OE eee ee ae acne. “COMPOUNDS 








DUR GUARANTEE.WHO DARE MEET IT? 


The engine shall not run one revolution slower : 
hen fully loaded than when running empty,and 6 educ-fi7y 


tion of boiler pressure fiom the greatest to that necessary} ) 4 | 
to do the work,will not reduce the speed of engine one . 
revolution. Any engine failing to meet this guarantee 
becomes the property of the purchaser upon pay- 


ment of one dollar Send for Catalogue. J ar a eat Mra 106 


{l4i Liberty St. New York. NY. 
Branch Offices. 412 Washington Ave. St.Louis, \o RIDGWAY, PA. 


TAYLOR ENGINE COMPANY, 


SINCLE AND COMPOUND 


AUTOMATIC ENGINES. 


aye ANC H OFFICES: 


165 Washington St., 7. 28 W. Randolph St , Chicago 
46 N. 7th St., Philade fa yhia. 99 Ist Ave., Pittsburgh. 
77 Haverhill St., Boston, | 179 Race St., Cincinnati. 



















Engines: 


Dymond wo DRILL 
, BaD FRICTION 


—PROSPECTINGe 
« ASSIS, 
MINING MACHINERY. 


22 CHAE “oN 


M. e BULLOCK MANF'G. CO. 


OTT. MERGENTHALER & CO., 
Mechanical Engineers and Machinists. 


3auTiMorRE, Mp., April 9, ’92. 


LANDIS BROS., 


Waynesporo, Pa. 
—We take 





211 Bace St 
Manufact 


PATENT OILERS, 


Cylinder Sight Feed 
Cups, Government 
Regulation 


» Phila. 


turers of 


GENTLEMEN: pleasure in 








stating that we are very well pleased POP 
with the Universal Grinding Machine SAFETY VALVES 
bought from you some time ago, and tn Losconsties, 
consider it a well designed and well Stationary and Ma- 
| rine Boilers, also the 
made tool. Reliable” Steam 
Yours truly, PENA 
OTL. MERGENTHALER. application. 








CONOVER 
CONDENSERS. 


BELT AND STEAM DRIVEN. 


Compound Cendensing Corliss Engine 
on Independent Condenser. 
HANDSOME CATALOCUE FREE. 





BELT a 
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BROWN & SHARPE MFG. CO., 


PROVIDENCE, R. I. 


1} INCH ENGINE LATHE 


Weight, 1,650 Ibs. 


DURABLE, 
ACCURATE, 
CONVENIENT. 


MACHINE TOOLS 


On Exhibition at 23 South Canal Street, Chicago, Il. 
S. A. SMITH, Western Representative. 


NILES TOOL WORKS, 


HAMILTON, OHIO. 


MACHINE TOOLS, 
RADIAL DRILLS. 


These are particularly 
well adapted to general machine shop 




























Four sizes. 


work. 


Full line of machine tools. Write for 
information on LABOR saving tools. 


KYTY rn TANT TITAD I7C “A 
POC mar A Wisden ae J DD Nt og 


NEW YORK, 
36 & 138 LIBERTY ST. 


JENKINS DISCS #28 HIGH STEAM PRESSURE. 


ou have trouble with Discs, write us. We can furnish 
iscs, or Valves, that will be satisfactory, There are 
dealers who sell Discs as “ Jenkins,’’ when 
they Know they are not genuine. 


JENKINS BROS.’ VALVES ARE bh ee [el TRADE MARK, 
JENKINS BROS, { sshhovieaovign 


33 N.C ANAL ST CHIC AG 0. 


CHICAGO, 
PHENIX BLOG. 


PITTSBURGH, 
LEWIS BLOCK, 

















THE YALE & TOWNE MFG-CO, 
STAMFORD CONN 
NEW YORK. CHICAGO. PHILA BOSTON 








Graduated 
Taper Attachment. 
Graduated 
Compound Rest. 
Graduated 
Power Cross-Feed, 
Graduated 
Tail Stock Spindle. 
Lead Screw Inside. 
Reverse in Apron. 

Cabinet Legs. 


. Capable of doing the 
- most — york. 


THE LODGE & DAVIS M AC HINE TOOL CO., cinSisnat: o. 


NEW YORE STORE, CHICAGO STORE, CLEVELAND STORE, PITTSBURGH STORE, 
64 Cortlandt St. 68 and 70 So. Canal St. 32 So. Water St. Mkt. and Water Sts. 


G27" See auvertisement, page 16. 
OUR I.INE OF F*LAIN MEILLINGC MACHINES. 


Rack or Screw Feed, Wo, 4% 
Geared or Plain. 











THE GARVIN MACHINE COMPANY, 


Manufacturers of; and Dealers in, all kinds of 


MACHINERY ano MACHINE TOOLS. 


Universal and Plain Milling Machines, Drill Presses, Screw Machines, Hand 
and Enyine Lathes, Planers, Profilers, Chucking Machines, 


Gear Cutters, Die and Cutter Grinders, Tapping Machines, Wire-Spring Coilers, Milling Cutters, &. 


Plants for Manufacturers of Sewing Machines & Electrical Goods, 
GEAR-CUTTING AND MILLING IN ALL ITS BRANCHES. 


Laight & Canal Sts. [Catalogue sent on Application.) NEW YORK)» 





THE PRATT & WHITNEY CO. 


HARTFORD, CONN., U.S. A. 

Manufacture Single and Double Head Milling Machines 
used as Substitutes for Planers for heavy and rapid cuttin: 
in cast iron and steel. 

Circular Milling Machines for finishing grooves of sheave 
pulleys, faces and sides of large gear blanks. 
Turret Head Machines and Tools for boring and facing 
= hubs, pulleys and gears; for finishing keys and joints fo 
gas fixtures, air cocks, electric apparatus, and for turning 
forming, and threading irregular pieces of circular cros 
section, in brass, iron, and steel. 
WESTERN BRANCH, 100 West Washington Street, Chicago, Ills. 


 nieasciapiaial END WRENCHES 


(9 For Standard Hexagon Nuts 
Finished or Unfinished 
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‘DROP FORGED from BEST BAR STEEL 
in Lengths from 6 to 24 inches 


Taking Neuts for % up to and including Kuts for 134 inch bolts 


THE BILLINGS & SPENCER CoO. 
HARTFORD. CONN. 


WARNER & SWASEY,|MAINIIG, MAXWELL & MOORE, 


CLEVELAND, OHIO, Manufacturers and Dealers in all kinds of 


macmsists” TOOLS AND SUPPLIES. 
MACHINE TOOLS 


For Iron and Brass Work, 


SMALL TOOLS & FIXTURES. 
Gear Cutting in all its Branches. 


ILLUSTRATED CATALOGWE 9N APPLICATION, 

















The Celebrated 
F. E. REED 
16-inch Swing 
Engine Lathe. 








pplication. 


Lowell, Mass., U.s.A. 


111-113 "LIBERTY 8T., NEW YORE, 
We carry the largest line of Tools and Supplies in the City. 


. Cuts, Photographs 


OD & 














Manufacturer of ENGINE LATHES 


and Prices furnish 


from 17 to 50 in. swin, 
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oO. W. FIFIELD, 





BS. 





~J | 
. 
bhual 
“ . J. M. ALLEN. PReEsIDENT. 
Key-Seating Machines WM. B. FRANKLIN, Vice-PresmDEnt. 
and 20 in. Drills 


A SPECIALTY. 
SEND FOR LIST OF 


New and Second-Hand 


Lathes, Planers, Drills, 


or anything in Machinists’ Tools 
PS or Supplies. 


W. P. DAVIS, 


Rochester, N. Y. 


DLANERS SPUR CEARED 
SPIRAL GEARED. 


MANUFACTURED BY 


The G. A. GRAY CO., 


479 Sycamore St., CINCINNATI, 0 


g | : pa Tie ia 

| —— = 

| al TORRINGTON, GNN. 

: ine °MANU FACTURERS OF 
16” Pillar Shaper. 25” Pillar Shaper. MAGHINETOO LS 


F. B. ALLEN, SrEconp Vicr: PRESIDENT. 


J. B. PIERCE, SEcrREtTARY & TREASURER. 





Imakeagreat variety of small, cheap, 
iron cast gears, which are,for many 
purposes, as good as cut gears. Send 
forlist. Geo. B. Grant, Lexington, Mass. 






































~~ CHAS. CHURC HIL L & CO., Wt 4, ‘Agents, 
2 Cross Street, Finsbury, London, _ England. 


24” Pillar Shaper. ILL & € 


| \_QENOFOR OUR C ECL Veale 





Manufacturer 


TH ttill — 


9 u.M.cARPENTER § 


PAWTUCKET.R. I. 








APS & DIE 











